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■    *    1  .   .  PREFACE  •  -  %  , 

The  increasing  contribution  of  jnathematics*  to  the  culture 

'<   %  ' 
of  the  modern  world,  as  well  as  its  importance  as  a  vital" 

,part  of  scientific  and  humanistic  education,  has  madV.it 

essential  ^at  the  mathematics  in  our  schools  be  both  well 

selected  and  well  taught— at'  aH  ieyej-s,  from  theAkinder.- 

garten  through  the  graduate  school.  '        -       ,    *  » 

r  *  ;  *  '         t  ,  -      •  , 

With  this  in  mind,  mathematical  organizations  in^he 
United  States  cooperated  in  the  formation  of  the  School 
^Mathematics  Study  Group  (SMSG).    The  general  gttjective'of  s 
1    SMSG  is  the  improvement  of  the  teaching  of  mathematics  in  m* 
grades  K-12  in  the  schools  of  this  country, /The  Nationa^/; 
Science  Foundation  has  provided  substantial  funds  for.  the 
support  ef  this  endeavor'.-  ^    *     '   .  f% 

One  of  the  prerequisites  for  the  improvement  of  t$e  . 
'teaching  of  mathematics  in  our  schoqls/ls  an  improved 
curriculum-- one  which  takes  ac^unt.  of  the  increasing  use  1 
of  mathematics  in  science  iand  technology  ana  in  other  areas- 
'    of  knowledge,  and  at  the. same  time  one  which  reflects 
^recent  advances  in  mathematics  i^feelf.  -Among  the  projects  I, 
undertaken  by  SMSG  has  been  that  of  enlisting  a:  group  of  out- 
standing"mathemat }c i ans ,  educ at ors ,  and"  niathemat i^cs.  te'ac^ers^  . 
to  prepare  a  series*.6f  sample  textbooks  which  would  illustrate 
such  an  improved  cur2jiciilum.    This  is  one* of  tjje,  publications 
f-  in  that  series,         '  '  '  ,  £        c      \  . 

j  The  development  of  mathematical  ideas  among^young      *    ■  '. 

children  muift  be  grounded  in  appropriate  experiences  with*-' 
1  things  f  rom  £he  physical  world'  and  the^immefdiate  environment. 
,The  text^materials  for  grades  K-3  provide  for  yo'ung  children 
an  introduction  to  the  study,  of  mathematics  that ,  reflects  t/ 

•  -'clearly  this  point  of  view^  j,n  j/hich  growth  is  from  the 

' "  l  '       ,  • 

concrete  to  the  abstract,  from  the  specific  to  phe  general. 

Ma^or  emphasis  is  give~H  to*  the  explora^ti&n  ah^  progressive 

refinement' of  fdeas  associated  with  both  number  and  -space  - 


x  Tfhese  texts  for  grades.  K-3'  were  developed  following 
'the  completion  o?  fcexts  for  grades'  4-6.    The  d^amic  nature 


qf  SMSG  pe'rmitted"  serious  "reconsideration  of  several  crucial  " 

t       issues  and, resulted  in.  some  modification  of  earlier  points 

\  ,  *  -  *  - 

of  view/  TheXtexts  for  grades  K-3 1  include  approaches  to 

mathematics,  wjii^fcappear  to^be  promising  as  well  as  approaches 

i    whose,  effi^a^yhaTiseen  demonstrated  through /Glass  room  use. 

^    It  is,  not  intended  that  this  book  bo -regarded  as  the 
only  definitive  way  of  introducing  good  raatljematic£  to 
children  at  this  level.  -Instead,  it  should  be  thought j 
*>  of  as  a  sample  of.  the  "kind  of  -improved^ curriculum  that 
p  we  need  and  as  a  source  of  suggestions  for  the  authors  «, 
•of  commercial  textbooks.    "It  is  sincerely 'hoped  that  this 
and  other  "texts  prepared  by  SMSG  will  lead  the  way  toward 
inspiring  a  more  meaningful  teaching  of  Mathematics,  ,the 
Queen  and  Servant  of  the  Sciences.  t  t  ' 


"  .    Based  on  the.  teaching-  ex^erierfce,  of  elementary  teachers  in  all  part" 
of ,  the  ^country  and  the  m estimates  of  the  authors  of  the  revisions,  it  Xs 
suggested  that  teaching  time  be  approximately  as  follows  :  \r ,  • ,    t     •  /  * 
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V  jChsipter  „    .        -  '  "fc  JTime' 

•/   -   *       *    •  t   

1      ,     i  *  "            4-5  weeks  * 

*                  2,  •     4-5  weeks- 

w                  *        3  *  *     *       2-3  weeks 

%'    *     *     ,                '  *  * 

4                   (4  •       •        *        4-5  weeks  ( 

*          '\  *    •  * 

*r     5.    4  ♦  '      .      *         T3-4  weeks 

'6  4-5  weeks  « 

\              .             •  /  7  *  '                     3-4  weeks. 

8'  5                2-4\wee'ks   f  , 

i  9  ^                  •   ^2-4  weeks  ,     \  ..'  ± 

'*  ^  ' 
f  *    Teachers  a):e»urg"ed  to  try.jaot  to  exceed  these  approximate  time 

allotments  so  that  pupils  .wiil  not 'miss  the  important  ideas  c'&ntl&ned 

in' later  chapters.  ,  «'  i 
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*     ^         '        Chapter "  I  '  ' 

•  SETS  AND  NUMBERS:  REVIEW 

r  *  .  t 

t  4        •  J  •  * 

background  * 

fcSe<;tion    1-1    reviews  idejas  and  terminology  associated 
with*  sets.'   A  set  is  just  a  collection*  of  thinga.    The  things 
belonging  to  a  set  are  called  its  members.    A  -set  may  be 
.Refined  by  some  property  common  to  i^s  ^members  (the  set  of  ' 
all  children  in  this4  room; 'the  set  of  aH  bicycles).  Sets 
^may  also^xbnsistt Qf  qujte  unrelated  objects.    For  instance,*'  ' 
it  wduld  be  qui£e  legitimate  (though  perhaps  of  dubious 
interest)  to  discuss  ;the  set  whose  .members  are  the  number 
7,    George  Kashing'^on,  and  .the  North  Pole. 

It  is  possible  for  a  set 'to. have  only  one 'member;  as 
in  the  case  of  the  set  whose  dnly  member  is  the*  number  7<, 
or  the  set.  whose  only  member  is  the  number    0.    There  is 
also  a  special  set,  "called  tjie  empty  set*,  which  by  definition' 
has'no  members  at  all,* 

One  set  is,  called  a  subset  of^  another  if  every  TrJemljer 

of  the  first  set  is  alsb  a  member  of  the  second.    Thus^  the 

set  of  all  children  in  this  school  room  is  a  subset  of  the 

set  of  all  children -in  this  school.    We ^peed  to  notice 

especially  two  tricky  facts  about  subsets.    First",  according 

to  the  definition  of  subset,  every  set  is  a  subset  of  itself. 

For  instance, 'it  is  undeniably  a  fact  (though  not  a  very 
»  i 

exciting  one)  that  the  set  of  all  bicycles  -is  a  subset  of 

*  *  v  *■ **** 

the.  set- of  all'  bicycles.    Second,  acc6rding  to  .the  definition 
of  subset,  the  empty  set  is  a,  subset  of  eve'ry  set. '  For 
example,  the  empty  set  is  a  subset  .of  the,  set  of  all  bicycles, 
because  every  member)  of  the  eiftp£y  set  (there  aren't  any})  is* 
a  member  of  the  s*et  ofrall  brcyclesr-or  f>f  any  other  set 
you  want  to  name. 

Section    1-2    is  concerned  with'  the  idea*  of  comparing 
two  sets  to  see  which,  if (  either,  has  more  members  than  the* 
other.    A  way  of  doing^  this  which  is  probably  more' primitive 


r 


than  counting  consists  in-  pairing^  off  the  members  of  one 
set  with  those  q£  the  ottier.    When  such  a  pairing-off  ■ 
process  "comes. out -even",  we  say  that  the  two  sets  have 
been  placed  in  one-to-one  correspondence.^  In  this  case 
we  mayalso'say  that  the  twQ  sets  are  equivalent  and 
that  they  have  the  same  number,,  of  members.  Notice  that 
this  is  "not  the  some  thing,    as  staying'  that  these  sets  -are 
equal.  '*  We  ^say  that  a  set  is  equal  to  another  set  only 
when  tbey\are  actually  the  same  set,  'i.e.,  when  evety  member 
,  of  the  first  set  is  also  a*  member  of  the  /second  and  vice 
vversa.    In  general,  when  sets  are' merely  equivalent,  there 
are*  many  different  ways  of  pairing  off  their  members  to 
place  them  ^in^ one-to-one  correspondence.  % 

Sometimes  no "matter^ how  we  carry1 out  the  pairing 
process  we  find  that  "itykoes  not    "come  'out  even'1.    For  %  m 
instance,  in  the  example  illustrated  below 


First  set 


Second  set 


it      "  - 

it.     <  * 

'it      <  * 

there  woul4  always  be  members  of  the  first  set  left 
unpaired  w>th  members  of  "£fce  second.  *  In  this  case  we 
say  that,  the  first  set  has  more  members  than  the  second 
(and  hence  of  course  thafi  the  second  has  vfewer  members  tfcan 
.  the  firet).    The  case  where  the  first  set  has  -just  one  more 
.  member,  or  one  fewer  member,  'than  the  second: prepares  the  ^ 
way  for  the  idea  that  "each  whole  number-  has  a  next-Aarger  * 
^hole  number  and  a  next- smaller  \*ole  number  (except  th^at  - 
*of  course  'O-  has  no    next-sriailer  whole  number^  ** 

*  *  9ection    1-3    is  devoted  ta  the^peration^of . Joining* 
'  sets  and,  the  related  operation  of  adding  numbers .  m  Taking 
a  set  and'joining  -to  it 'a  second  jS'et  results  in  forming 
a  new,  set*  whose  members  are  all  those  of  the  'first -set ,  . 
together  with  all  "tnose  .of  the,  second.    This  new  set  is 
oalled  the  union  of  these  "two  sets.    Thus,  ±f  we  take  the 


set  of  all  t>oys  in  our  room  and  .join  to  it*  the*  set  of  all  * 
t  girls  in  our  -  room  we  get  as  the  union  the  set  of  all  - 
"children*  in  our  room.    In  .this  example  the  two  sets  joined 
are  disjoint,  -that .  is,  ^ey  have 'ho' members  «in  common. 
When. this  happens,  adding  t ha  number  of  members  in  the 
second  set  to -the  number  of  members  ^n  the  first  set 
gives  the  number  of  members  ia  their  union^..  "  It  is  obvious 
that  joining  the  first  or  two  sets , to  the  second  gives  the 
same  union  as  we  get  by^joining  the  second  set  to  the 'first. 
This  clarifies  the  commutative  property  of ^addition:  adding 
the*  .first  of  .two  numbers  to  the  second  gives  the  same  sum 
as  we  get  by  adding  the  second  number  to  the  first. 

Just  as  joining  set's  serves  as  an  appro&ctf  t.o  adding 
'  numbers",  so*  removing  from  a  set  one  of,  its  subsets  serves*  .  ^ 
as  an  approach  to  subtracting  numbers  (Section  1-4).  .  - 
Section-  I-*5    points  out* the  inverse  relationship  ("doing, 
and  undoing")  .between  first  joining  and  then  .removing  a  giyefl 
set.'  Corresponding  to  this,  we  have  the  inverse 'relationship 
between*  first  adding  and  then  subtract  irigv  a  given  number  * 

'  *  >  Section    1-6    concerns  partitidning  a  set  'jnto'  equiv- 
alent (disjoint-).subsets.-    For  JLnstance^,  we  may. partition 
a  set  of  members .  into    k   -sets  of    \0    members  each 

and  a  remaining  set  of  ^3'  members.;  This  will  lead  smootl^Ly, 
in  Section    i-7,    to  the  xlecijnaJL  plaice  value  sys'tenu    But    •  t 

;in  Section  1-6  we'  also-  p&rtltion'sets  into  ♦eq^iiyalent  •*  '  ■  C 
subsets  of  other  sizes members' each,,  .3'  members  each,  -  .  *  ' 
5    members"  each,  e£c.    This^prepares  the  way  for  later 

'introducing,1  in '-Chapter  VIII,  the. idea  of'  dividing- a.  number 

V  2>  by  3,  by  5,  etc .*  Pa^itiontegHS  set  into  sets  fc^ 
of    2,  '  or-  J,    or  '5  ^  membeVs  e*ch,  and  counting"- the  resulting* 

dumber  of  sets,  also*.*clea»ly  leads\to  the  idea "of  counting  . 

^  "S's,*    3!s^'  and    5*s,r*  *  :   '  /  *  r-)? 


As  noted  above,,  partitions  intone  qui valent  subs&ts 

.are  used  in.Sfectibn  .1-7  -  to  introduce"  place '  value.  At  this 

4ime  we  do  not  go  beyond  the  idea' of  "tens  and- ones". 
0  *4  - 


"4 


-  4 

A  main  objective  *is  simply  to  lead  children  to  realize  .that, 
for  example,  .         ,    t  - 


r 


3  t^tejis  and  *U  ones 


are  three  names^rthree  ways  Qf  naming,- -the  same  number, 
Qf  these  three,  the' last  ■ 

50  +  h* 

'is  often'the  leasj^aniiliar  and' the  "most  useful.  (  You  may 
wish 'to  use  an  abacus  for  class  demonstration's.  Also, 
pictures  of  an  abacus  are  employed,  on  one  of  the  pages  in 
the  pupil's  book  (page  29)  • 

Section  i-8    reviews  the  idea  of  representing,  the 
, whole  numbers'  0,"'  h    2/  3,  .  ..."  by  points- equally 
spaced  in  order  from  left  to  right  .along  the  so-called 
number  line ,  as  shown  below.  ' 


.""X 


We  recall  specifically  that  in  pictures' of  the  number  J-ine, 
arrow-heads  ar,e  ysed  to  suggest  thai  the  line  e^tepd^  ^ 
indefinitely  far  in  both  directions*    Later  on/  the^  number 
.line  will  be  used  in  a  variety  of  ways:  in  visualizing  , 
number  operations  and  their  properties  (e.g.>'*in  Chapter  II), 
in  introducing  linear  measurement  •( Chapter  III),  etc.    The , > 
immediate  use  of  the  number  line  comes  in  Section*  1-9: 
-  greater: ^frhan    (>)    fof**rSmbers  correspSnds  to  to  the  right  of 
on  the  number  line;  and  similarly  less  than    (<)  Corresponds 
to  to  the  left  o£.    Finally,  Section    1-10    introduces  the 
idea  and  terminology  of  the  even  numbers    (0,    2,    k,  6 
8,  ^r..)    and  the'  odd ' numbers  (l,-  3,    5,  7, 
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1-1.    Sets  -  ,  r 


Objective ;       To'  review  £he  i'deas  of  feet,  member  of  a  set, 
'        ^  Subset  of  a  set,  'and  tKe  empty  set.  , 

Vocabulary:      (Reyiev)    Set,  member^  subset,  empty  set,  4 

Materials :       Objects  in.  the  room,"  materials  for  the        *  -# 
flannel  board,  counting  blocks,  books  of 
various  sizes  and  colors,  etc,  ■■  " 

Suggested  Prodedure ; 

3?he  time  spent  on  this  lesson  will  depend,  on  the  exteift 
of  tiie' cjiil&ren^  experience  with 'the  idea  and  vocabulary  *  - 

of  sets.     *  " 

Sets  ;    '  ,  ' 

Use  sets  of  objects  found  in  various  locations  about  the" 

room.    Have  them -described  in  <differ£nt^ways :    the  set  of  ^ 

books  on  the  book  shelf  /  the  set  of  things  on  the  sconce  * 

table,  the  set  of  coats  and  jackets  qn  the  rack,  the  set 

of.  pencils  in  the  children's  desks. 

vMove  toward  more  detailed  descriptions:    the  set  of  blue, 
yellow  and  red  books  on  the  top  shelf  of  the  bookcase;  , 
'  the  "set  of  yellow  pencils  in  the  desks  in  the  second  rov, 
etc.    Al£o  explain  to  children  that  a  set  may  be  designated  , 
by  simply  listing  its  members,  whether  or  not  they  have 
any  particular  property  in  common.    For  instance,  a  set 
might  have  as  its  members*  Billy  Jones,  an  eraser,  the  school 
building,  'and  the  letter   A.  t  ■ 

Begin  to  use  the  word  ^member,  as .in  the  set  which  has  as 

its  members  the  girls  wearing  red  dresses  or  the  set^whose  , 

members  are  the  s€apler,  this  book, and  that  eraser.    If  .  * 

the  word  seems  unfamiliar  "to  children,  talk  about  the  members 
IP  ^  41  * 

of  the  class,  the  members  of  a  famUly,  the -members  of  a 

baseball  team,  etc.    Sometimes -the  idea  of  member  can  be-v 
reinforced  by  asking  such  Questions  as,    "I;  this  book*"* a         •  < 
member  of  the  set  of  pencils?    Is  The  flag  a  member  of  *r 
the  set  of  children?  ^Is  Billy  a  member  of  the  sei^f^boys     f  , 
narked  Joe,  Tom',  and  Lar*ry?" 
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Bring  out  the  fact  that  a  set  ma£  have  only  one  member;  e.g., 
the  set  of  .American  flags  in  the  classroom;  the  set  of  * 
pencil  .sharpeners;  the  set  of  boys  in  our  room  named   .  t,, 


i  •Subset-  ■  .  /  </.  N  '     >^  J  4  f 

i  i  This'  term  may,  be  -less  readily  recalled  than  the  iterm  .set  | 
and, ( member  4  ^  '  t 

Let*s  think  of  the  people  in  this  school/  ^/ho 
are  members  of  this  set?    (Pupils, ..teachers,  principal, 
#  .  secretary,  nurse,  custodians,  cafeteria  workers,  et^«p 

.  •  This  set  has  many  subsets .    What  are  some  *of  the 
subsets  you  c&n  name?    (See  above,) 
*         *  Of  which  of  these*  sets  are  you  a  member?  *   .  ■ 

Be  sure  to  mention  many  such  subsets:    the  "subset  of 
,  children  in  grade  one,  the.^subset  of  boys,  the  subset  of 
children    9    years  old,  the  subset  of  adults,  etc.    For     ,  - 
several  .of  these  sets  ask  whether  each  of  its  members  is 
a  member  of  the  set  o?  people  in 'this  school.  Also, 
emphasize  the  idea  of  subset  negatively:  ,  ' 

"  #    Is  the  set  of  boys  in  our  school  p.  subset  of-  the 

i  set  of 'boys  in  our  room?    (No,  because  not "  every  *  *  * 

< 

b,oy  in , our*  school  is  a  member;  of  the*  set  of  boys 
<    •        ^      hi  our  room.  )  * 

1  *'  "J  *  •  ■■■ 

•  The  empty  set 

I^it  a  variety  of  objects*' oii  a  desk  or  table.    Ask  a  child 
\^     to  point -ou^f  ^he  set  of  books,  pencils^  etc,  on  the  tabl^. 
\^Then  ask  him  to  point  out  the  set  of  apples.    If  there  are  »■ 
hp  apples  on  the  table,  this  will  be' the  empty  set.  Use*" 
several  ^examples;    the  set  of  readers  witht-p£nk  and  purple  | 
covers,  the  set  of  children  more  than    11   y#&rs  old  in  ,  « 
4this  class,  etc.  %  ,t  '  f  * 

Pupil's  book^  page  !L:       Read  the  page  with  the  children.  ^ 

•  .Note  that  the  pictured  set  is 

^     ^    -    -  "  - . '  *  k 

-  desdrib^d  in  more  than  one  way.v 

f      '  *  J^sk  if  there  are  other  ways  to 

^describe  each  set.    '(Sets  of  pet3; 

*  The  dot  is  used  throughout  the  commentary  to  note  a  change 

in  activity 'or  development  within  a  section.  *  - 


V 


Set  of  animals  with    k    legs.  Set 
of, things  with  fur.  Etc.^  Have 
children  count  to  fill  the  blanks-. 

r 

Notice  that  the  set  of  .houses  ita'- 
the  picture  is  the  empty  set,  and 
that  the  number  of  the*  subset  of 
animals  is  the  same  as  the  number 
of  the  set  of  animals. 


Pupil's  book,  page'  2:    Read  page  with  the  children.  Describe 

■  pictured  set  and  subsets.  Notice 

that  some  of  the  rings  will  overlap; 

*    '    -  the  children  should  realize^that 

*  *  • 

things  may  be  members  of  more  than  v 

one  subset  of  a  set.:  * 


SUi  AND  SUBSETS 


Thfs  is  a-sef  of  animals. 
This  is  a  set  of 

This:is  a  set.of  dats,  dogs,  and  rabbits.  - 

This  set  of  animals  has     f  ■  members; 
"  This  set  has  many  subsets. 

'    The  subset  of  dogs  has  .  j£  members. 

's  The  subset  of  cat!  has      2  members. 

«  •  J  he  subset  of  rabbits  has    Z  members. 

:  '  The  suteet  of  houses  has    0  members.  < 

The  subset  .of  an'imals  has    %  members. 


This  is  a  set  of, fruit.  It  has  many  subsets. 
Draw'a  red  ring  around  the  subset  of       ^s.  , 
•The  subset  of  f?3  '  s  has    , .  (o  '  members. 


Draw  a  blue  ring^around  the  subset  of  '  s. 
The  subsef  of  f\  '  s  has  '.  ir_  members. 

^  J 

Draw  a  yellow  rinq  around  the  subset  of  Ay  '.s. 
the  subset  of  M  's  jias      (o  members. 


Draw  a.green  ring  around  a  subset  of  two  \) ' s  and  three 


This  subset  has     S.    members.  **+ct 

Draw*a>brown  ring  around  a  subset  of  one  t\ ,  one^^and  two^ ' s. 
This  subset  has  aT      members. v  .  /  ' 
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1-2.    Comparing  sets 


Objective:       To  review  pairing  and  one-to-one  correspondence 
'  using  the  expressions^  eoprvalent,  a§>  many  as, 
more  than,  fever  than,  on\smore*  than,  r  one 
i  *  %"  .  fever  than,      -  * 

Vocabulary:      (Review)    Equivalent,  as  many  as,  more  than,  * 
fever  than,  pairing,  order.      •  ^ 

Materials:       Flannel  board  objects,  children's  set  materials 
(beans,  pegs,  Cardboard  disks,  toothpicks,  - 
1      bottle  caps,  etc,.). 

Suggested  Procedure: 

/   Place  a.  se^t  of.  5    objects  orf  the  left  side  of  the  flanne^ 
board.    Display  other  felt  objects  on  a  desks  or  table  neyg 
by.    Ask  a  child  to  come  up  and  show  ( a  set  with  just  a§ 
many  members  as  the  set  you  placed' on  the  flannel  boe 

How  do  you  know  it  has  just  as  many  member  d 

*  / 
-  •  \  (Child  will*  probably  say  he  counted  them;  /both 

\  hav*e    5    members  i  ) 

*  t         If  you  couldn't  count,  hpw  could  you  sti/Ll 

tel3i  that  this. set  has  just  as 'many  mempers  as  that? 

►  Review  the  i&ea  of  pairing:    for  eacii  member  of  l/he  set 
on  the  left  there  is  just  one  member  of  the  set  pn  the, right, 
and  for  each  member  of  the  set  on  the  right  the  as    is  just  one 
c  member  of  the  set  on  the  left.  (Suppose  the  firdt'set  is  a  f 
set  of  trees  and  the  second  set  <Ls  a  set  of  disfs.  Then, 
for  eVery  tree  there  is  a  disk,  and  for  every  dli.sk  there 
is  a  tree*. )  .  Ask  what  we  call  sets  which  can  be|  paired 
in  this  way.    (Equivalent  rsets« ) 

Discuss  various  sets  in  the  classroom.    For  instance: 

r  I 

Is  the  set  of  books  on  the  table  equivalent  to  the 

* .  I 
set  of  "pencils  in  this  box?    Find  out|  without. 

counting. 
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%£et  Children  pair  books  and  pencils  to  determine  whether 
'  +    '  *    ,  .  *«  •  * 

s  j#the  tfets,  are  equivalent.    Repeat  with  other  sets.    If  sets 

"        *       »  *  f         *       .  f 

'  _are  pot  equivalent,.  ask;1         \         '  »  • 

^  Which  sejt  ^as.more  members?    Which  set  has  fewer  , 

[f       .*  members?  1  LqVs  say  "The  set  of  books  has  more 

t   '  mgmberg  than  the  set  of  pencils.    The  sejb  of  pencils 

v    fc  has  fewer  members  than  the  set  of  books." 

t  Display  a  set  of       objects,  on.  the  flannel  board.  Have 

*  ,a  child  show  a  set  with  more  members  than  your  set .  Have 
,   -a  child  show  a  set  watfi  fewer  members.    Encourage  use  of 

•  ,the  sentences;    "This1  set  has  more  members  than  that  set. 
This  set  has  fewer  members  than  that  set." 

-If  children  have  difficulty  with  the  term  "-fewer -than", 

use -manipulative  .materials .    Have  each  child  show  on 

r  c 

•  his  desk  a  set  equivalent  to  one  yotr  place  on  the  flannel  * 

board.    Then  have  him  show  a  set  wiih^ewer  members  than 
■  the  one  you  place  on  the  flannel  board. 

Pu-pil T s  book j  page    3.;      Read  instructions  with  the  chj-ldren, 

m  The  word  equivalent  is  not  used   on  . 
the  page,  but  it  should  be  used  orally* 

Pupil's  book,  pages         and   5:  '  ,  " 

'Read  instructions  with  the. -children. 

'         (Answers  will,  vary.) 

•  Order  0  .  *-  v 

; Arrange  sets  on  flannel  board  as  shown  below.  '  v 

OOO'  ■  :  ~~ 

o.  ■  .....  . 

,00000 bo    '  • 
00  at)  o    v  '• 
'0000'         '  . 
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*  Can  you  put  these  sets  in  order- so  .that  each  ' 
has  more  members  than  the  one  above  it?    Which  , 
set  has  fewer  members  than  any  6f  the  ^others? 
(Setbf  .        U  >V 


Let's  put  it>  over, here. 


OOO     '  O'. 

t 

y  t 

ooooo'op 

1       «  ■ 

00 00  '  ■  ■ 

Which  se,t  will  come^  next?       "  * 

/  .  ;  *        *         «  r 

Have  children  finish  ordering  the  sets  on  the  right  si,dev 
of  the  flannel  board*,    Point  out  that  the  set  of    3  ^has 
more  members  than  tjie  set  of    i,    the  set"  of    V  more  than 
•the' set -of    3/   etc.v  Suggest  tha^t  it  is  possibly  to  put 
other  sets* into  the  display ^and  still  have  the  sets  ordered, 

.  "  Where  could  we  put  another  £et$    (Between  tfie ' 

t  set  .of    1  '  and  the  s^of  ^  3;    between  the  sst 

of    5    and  the  set  of    7*)  f 
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v  Comparing  Sets 


f  -  *  i  /Show a  set  with  as  many  meml»ers.  Use 

f       ;  *       .$       i  ;  '  .  *" 


*^  *"     X " 


has  just  as  many  members  as 


has  just  as  many  members  as 


has  justjas  many  members  as 


-has  just  as  many  members  as 


frif  just  as,  many  members  as  + 


has  just  as  many  members  as 


has  just  as  many  members  as 


r 


9 
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Comparing  Sets 
Show  a  set  with  more  mem 


Mrs.'  U 


Use  X's. 


v 


r 


h<is  more  members  than 


has  more  members  than 


has  more  members  than 


has  mOre  members  than 


has  more  merftbers  than 


*  has  more  members  than 


15  ' 


Comparing  Sets  .       -    '  - 

*  — 

Show  a  set-withJeweFmembers.   Use  X's. 

V      _  t 


■Q 


has  fewer  members  than 


has  fewer  memfer*  than 


.has  fewer  members  than 

4 


isifewer  members  than 


has  fewer  members  than 


has  fewer  members  than 


has  fewer  members  than 


.  ,         CCvL4,a*Z<t~^  ,t4rt££  /papist 

L er|c      ^  .r~~  ^rrr  5 


•  'Xt,  <^     /^y^l  y*-&*€. 


*  "  *  '  .  A 

How  many  more  members  has  the  set  of    5  than 

the  set  abaye  it?    (One.).  ?  * 

%    flow  manf  f§wer  members  ;tas  the  set        3  than 
the  set  below 'it?.  (One.) 

.    More  practice  c;an  be  given  with  one  more  than  and  ontftewer 
than  usin«  flannel  board  or  manipulative  materials  as-tiedte^. 
Gall  attention- to  the  relationship  between  "the %'order  of 
se-ts  with,  one  more  member  and  the.  order  of  the  counting  numbers. 

k   Pupil's  book,  page  "6:.   (Optional).    Read, instructions  with  ; 

♦  '  *  *  n 

-     the  children* and  have  them  notice 

ttlat-the  set  on  th%left  must  have 

only  one  fewer  member  than  the  set 

v      *  ■  "    ♦  *    *  V 

•    •  on  the  right.    Therefore,  .the  set  ^ 

*                          '  they  make  must  have  one  more"  member 
»  '  ,  m>  j, 

%  *  than  the  set  on  the  left,  * 

"(Optional).   "Children  should^notice 

that  the  set  o^n  the  left  must  have  '  - 

only  one  more  member  than  the  set 

on  the  sight.    Therefore,  the  set  <. 

they  make  must  have  one  fewefr  member 

than^the  set  on  the  left.       *  ^ 
"1 

t 

(Optional).   .Children  should  use 
X's    in  the  ring  on  the  right,  as  _ 
indicated  J)v_£he  sentence  -to  be  ^< 
completed.    '  . 


t    Pupil's]  book,  page  7: 


0 


+  Pupil*1  s  book,  page^  8"; 


v  V 
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*  Comparing  Sets     ;  •*  <  < 

•  -Show  a  set  with  flne  mpre  member .  .Use  ^'  s. 


r  ., 


has  one  fewer  member  than 


4 


has  one.fewer  memberthan 


XAXXX- 


p. 


has  one  fewermember  than 


has  one  fewer  member  than 


has  one  fewer  member  than 


has  one  fewer  meiriber  than 


t 
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(    ^Comparing  Sets 

Use  X' s. •  Show  a  set  with  one  fewer  member. 


has  one  more  member  than 

xxxx 

• 

• 

has  one  more  member  than 

✓  a 

xVx  • 

•  • 

• 

has  one  more  member  than 

has  one  more  member  than 

< 

XXX  xxx  X 

o 

•• 

has  one  more  member  than 

— 

• 

has  one  more  member  than 

1          w-  •  m 

9 
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*  Comparing  Sets 


Use  X' s  to  show  sets. 


has  one  more  member  than 


has  one  fewer  member  than 


has  one  more  member  than 


has  one  fewer  member  than 


has  one  fewer  member  than 


V- 


has  as  many  members  as 


has  one  fewer  member  than 


1-3.    Joining  sets  and^adfling  numbers 

Objective:  To  use^^the  joining  of  sets 'to  review  addition 
facts  through  sums  of  6,  and  the  commutative 
property  of  addition. 

Vocabulary:.     Union,  addend;    (Review)    joining*,  adding,  sum 
equation,  plus*(+)>    equals  (=),  commutative. 

Materials : -      Flannel  board' objects,    h    red  books  and 
2   blue  books,  manipulative  materials  for 
*  children  as  before.  .  - 

Suggested  Procedure: 

Place  a  set  of  -3    pears  on  the  left  side  of  the  flannel 
.board  and  a  set  of    2    oranges  on  the  right  side.  Have 
'eafh  set  described.    Ask  a  child  to  join  the  oranges  to 
the  pears..      '  4 

Describe  the  new  set.    (A  set  of  pears  and  t, 
■  oranges . )     We  have  a  special  name  for  the 
new  set—the  set  you'  get  when  you  join  two 
"sets .    We  call  it  the  union  of  the  two  sets . 

Write  union  on  the  chalkboard.  s 

- 1  -    Is  each-member  of  the  set  of  pears  a  member  t. 
of  the  union?    (Yes.)  * 

Is  each  member  of  the  set  of  oranges  a  member 
of  the  union?    (Yes.)  ^ 

Return  the  set  of  oranges  to  its  original  position.  Have 
someone  "join  the  pears  to  the  oranges  ♦    Discuss  *the 
resulting  set.  '  ~ 

Is  the  union  we  fbrme'd  by  joining  the  pears  ' 
to  the  oranges  the  same  set  as  the  union  >^ 
formed  when  we  joined  the  oranges  to'  the  pears? 
(Yes.)  t 


..."  •  - 

•  Direct    3   boys  to  stand  at  the  left  of  the  room,  and  k- 
girls  to  stand  at  the  right  of  the  room.    Have  them  described 
as  a  set  of  boys  and  a  set  of  girls  ♦    fiirect  the  tfoys  to  * 
join  the  girls.    Discuss  the  union  of  the  two  sets,    (it  * 
is  a  set  of  boys  and  girls,  a  set  of  children,  a  set  with- 
7    members,)  '  t 

Le't's  make  a  record  of  what*  has  happened. 
How  many  girls  did  we  have^         )*  1 

Write  on  the  chalkboard,,  * 

How  many  boys  were  in  the  set  of  boys 
that  joined  the  set  of  girls?  (3.) 

Eeave  a  space  after  the    h    and  write  3,, 

~)  How  many^  members  are  in  the  unicV?  of  the 
^two  sets?  (7,) 

Leave  a  space  after  the    3  vr*ite  7. 

We  have    h,    3>    and    7    as  the  numbers 
t      <  we  need.    How  can  we  use  these  numbers 

to  write  an  equation  suggested  by  what 
%  '    has  happened?        +  3  =  Y.)  *  '  , 

Some  children  may  not  remember  the  -names  of  the  plus  ancL 
equals  signs,"  alfhoSgh  they  may  be  able  to  write  them.  Take 
time  to  make  sure*"xfiat  children  understand  the  relationship 
between  the  terms  and  the  .operations.    A  set  is  joined  to 
a  set  and  the  result  is  their  union,    A  number  is  added ^to 
a  (number  and  the  result  is  their  sum,    Lea^e  the  equation 
onN^he  chalkboard^ h  +  3=7.      (it  is  not  ifisreegsary  to 
use  the  word  equation  yet  • ) 

Have  the  boys  return  to  their  places.  I- 

This  time  le^'s.  have  the  set  of  girls         "  -  % 
'  '    v     0      join  the  set  of  boys. 

Continue,  recording  as  you  gq,  -until  you  arrive  at    3  +  k  =  7< 


•22 


Bead  the  two  equati6ns  aloud. 

If   4  +  3  ='  7    and^  3  +     =  7,    could'we     ^  .  • 

.    say  that    4+3  =  3  +>?    (Yes.)  * 

•  Display    4    red  books,  on  one  desk  and    2    blue  books  on  another. 
Have  sets  joined  in  two,ways  and  write  the  equation  suggested 
by  eaph. 

If  >  k  +  2  ==  6   and  '2+4  =  6,    can  we  say 
that    4  +  2  =  2  +  4?  (Yes.) 


[Note*.    The  above  experiences  have  illustrated  intuitively 

the  idea  of  the  commutative  property  of  addition.  While 
-it  is  not  necessary  to  use  the  term  "commutative  property" 
.with  the  class  unless  you  wish  to  do  so,  it  is  important 

that  the  children  realize  that  the  order  in  which  the 

addends  appear  does  not  affect  the  sum.];  _ * 

•  j»Have  children  use  their  set  materials  to  "act  out1*'.  *  ^ 

situations  associated  with  equations  you  write  on  the 
n  chaJJcboard,  supplying  the  sum 'for  you. 

Pupil's  book,,  page    £:      Read  the  page  with  the  children. 

They  should  think  of  joining  the 
pictured  sets  in»two  ways  and 
fill  in  the  blanks,  , 

Pupil's  book,  page    10:    Children  look  at  the  tw6  sets 

pictured,  and  complete,  the  equations 
beside  them  as  a  record  of  the  two 
ways  of  joining  the  sets.    In  the 
'last  two  rows  they  have  t&  suppl^ 
the  number  of  members  in  the  second 
se$  as  well  as  the  number  of  members 
in  the  union. 


On  the  chalkboard  jyite: 


6   1  7 


9  ■ 
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Joining  Sets  and  Adding  Numbers 


23 

V 


This  set  has 
'4  members. 


Think  about  the  union  of  these  sets. 
It  would  have     ^  members. 


This  set  has 
2  members 


,4  +  2  «  (o 


2  +  4  • 


'Think  about  the  union  of  these  sets. 
It  would  have    3  members. 


2  +  1 


3 


f  member 


0 

1  +  2-3  J: 


ERLC 
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Joining  Sets  and  Adding  Numbers 


2  +  4  -  U 
4  +  2  ■  (L> 

— >  0 

t 

5  +        =  Jo_ 
1  +  « 

^  T  ■ 

> 

i  ♦  i.  ■  .£' 

3  +  _/_  - 

ERIC 
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4  +  1  =  5" 


Q 


3  +  2. 
2+3 


6  +  0__  - 
0  +  ^>  ■ 
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Have  children  use  flannel  board  or  their  set  materials  to 
arrange  a- set  of    6   and  a  set  of    1.  -  -    .  * 

What  is  the  number  of  members  'in  the  union 
of  these  two  se*ts? 

*  Do  you  think  that  joining  a  set  of    1  to 
to  a  set.  of    6    will  always  mean  that-  tjhe 

*  ft       •  "  »#  *'  N  * 

♦  union  has    7    members  or  is  it  possible 
.  that  sometimes  you  will  find    6  members 
in  the  union,  or  maybe    6)?    (There  will 
always  be    7    members  in  the  union.) 

•  i 

Jim ,  come  finish  the  record  on  the  chalkboard.^ 
Put  in  what  is  needed.  , 

After  Jim  inserts  the  plus  and  equals  symbols,  &sk  what 
the  equals  sign  means.    Bring  out  the  fact  that  one' can  < 
s.fiijK  6  +  1  is  another  name  for    7    or  that    6  +  1    is.  the 
same  as    7«  *  ♦ 

When  we  use  the  equals  sign  in  a  sentence* 
like  this  (point' to    6  +  1  =  7 )  we  call 
ther  sentence  an  equation. 

Write  equals  and  equation  on  \&  chalkboard  and  underline 
equa  in  each. 

Since  we  are  thinking  of  adding  two  numbers, 
we  call  each  of  the  numbers  we  add  an  addend. 

Write  add  and  addend,  on  the  chalkboard. 

Review  the  word,  "sum",  and  write  several  equations, on  the  • 
chalkboard  asking  children  to, point  out  the  first  addend., 
the  second  addend »  and  the  sum.    Write  some  equations,  , 

leaving  out  an  addend  or  the  sum  and  ask  which  part  of  the 
equation  is  missing.    Occasionally  leave  out  the  plus  sign 
and  ask  ^whether  children  can  tell  that  tHte^number$  must 
be  added.    "(Don't  do  this  if  zero  is  one  of  the  addends.) 

Zero -as  an*,addend  %  * 
'Write:     * ,  ,« 

•    ,  6  +  o  = 


a*  ;> 


Have  children  use  objects  to  "act  out"  a  situation 


associated  with  the  equation.' 

What  is  the  'number  of  the  set  you  Join  to  6? 
*  Does  it  change  the  set  at  all?    Is  the  union 
^  '    the  set  you  started  with?  (Yes.) 

Pr-ovide  other  illustrations  in#which  the  empty  set  is 
joined  to  a  set  having  at  least  one  member.  Record 
equations  such  as    k  +  0  =  k,    9  t  0  =  9,    etc.  Lead 
±o  the  generalization  that  the  sum  is  the  same  as 'the 
'first*  addend.  *  1 

Write:  »  " 


Ask  chiJ^ren  to  "act  out"  a  situation  associated*with 
the  equation.*  Using  other  equations  sueh  as    0  +  5  =  5, 
0  +  B  =  8,  etc.     Lead  to  the  generalization  that  the  turn 
is  the  same  as  the  second  addend. 

Pupil's  book,  page    11:    Children  are  to  imagine  jpinirtg 

tfce  pictured  sets  in  two  ways  and 

'  .  '      vrit'e-  equations  to  record  both  f 

j«  V" 
ways.  *  «  #- 

Pupil's  boot;,  page    12:    This  is  'a  practice  page  for 

sums  through  6. 
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Joining  Sets  and  Adding. Numbers  • 
'  .Write  equations  for  each  of  these: 


Join 


Equations: 


Join 


Equations: 


•4^ 


and 


3-t'X  =S 


and 


2  f  ±  r  >(g 
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Adtitng  Numbers 
Fill  the  blanks^ 


5  +1 


1  +  4  -  -  4 


6  +  0  = 

3  +  2  ■  • 


1  +  2 


4  S*' 


0  +  2  - 


2  +  3 


V 


...  1  +  1  -  \2, 


IS*' 


3  +  3  ■    b  : 


'  4  +**Q  "  ^ 


G  +  3  - 
2  +  4  3 

3~+  1  -■ 

2  +  1  =  _3__ 
q  +  6  = 


3  + 


vERJQ 
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l~h.  f  Removing  se^s  and  subtracting  numbers 

\      *»  *    <•        '  . 

Objective:       To  review  the  ideya  of  ~  removal  of  a  subset 

j+  from  'a  set-,  and  to  relate  this  to  the      .  » 

«    operation  of  subtracting  one  •number  from 

,   "    •    —  another. 

Vocabulary:   *  (Review)    remove,  subtract,  minus*  difference. 

■  <  ■  c  .  . 

Material^':  A  set  of  red  .blocks  and  green  blocks,  a 

•*  flannel  board  and  felt  figures  such  as 

r  •     •  •  ~~ t  rabbits  and  birds,  small  objects  (disks, 

•  sticks,  etc.)  to  be  used  by  children.  I 

Sugge s t ed~Procedure.:  *  -  .    "  ^ 

a\  Place'  a  set  of  red  "blocks  ani.  green  blocks  on  the  ta,ble,  ^ 
desk,  or  other  convenient  display  place. 

We  will  start-with  this  set-.  -We  can 
*    call  it  our  starting  set. 
•  *         Who  can  describe  it?        .  .  x 

Have  children  identify  subsets  of  this  se\.'  (Subset  of 
J   red  blocks  and  subset  of  green  blocks.)  ^  .  ■ 

Ask  a  child  to  remove  the  subset  of  red  blocks*.  * 

Direct  another  child  to  show  and  describe  the  set  that 
remains. 

Ask  a  child  to  describe  what  the  first  child  did  with  the  se't. 
(He  ,took  it  away;  he  removed  iii,  etc.\  Direct  the 'discussion 
so  that  the  children  see*  that  the  subset  of  red  blocks  was 
removed  from  the  se\  of  red  blocks  and  green  /blbcks.  (Note 
that  it  was  not  removed  from  the  set  of  green  blocks,  as 
children  very .  of  ten  visualize  it.    One  way*  to  help  children  . 
**^see  this  Is  for  the  teacher  to  start  ^vith  a  set  of  fereen 
blocks  and  then  direct  a*  child  to  try' to  renfove  a  subset- 
of  rod  blocks  frprirtt.)  *  \^  '  , 

•  Using  a  set  of 'rabbits  and  birds  on  the.  flAinel  board  ask 
.a  child  to  remove  the  subset  of  rafcbits  and  describe  the      m  j 
set  that  remains.  -  -  *        ~    "  / 


JBien  ask  another  child  vhat  £ook*  place/   Be  sure  he  responds 
tljat  the  £irsk  child  removed  the  subset  of  rabbits  from  the 
set  of  rabbits'  and  birds*  " 

Return  the  rabbits  to  their  original  places  on  the  flannel 

board.    Direct  a  child  to  remove  the  subset  of  birds  and 

describe  the  set  "remaining.    Again  ask  another  child  to 
< 

describe  this  action. 

(He  removed  the  subset  of  .birds  from  the  s«t 

.of  rabbits  and  birds.; 

i 

Continue  with  similar  activities  until  you  are  sure  the- 
, children  understand  that  the  subset  is  removed  from-  the 
starting  set,  not  from  the  remaining  set. 

Now  let:s  record  what  we  are  doing,  using ^ 
numbers  and  writing  an  equation.  „ 

Make  a  chart  on  the  board  as  .shown  below.  ' 

For  .instance,  what  was  the  number  of  blocks 
in  the  starting' set?  , 

How  many  blocks  were  in  the  set  removed?  How 
many  blocks  were  in  the  remaining  set?"*1 

Suppose  the  numbers  were    5,    3>    and    2.    Write  them  on 
the  chart*  and  help  children  to  recall  that?  the  equation 
recording  the  removal  of  .a  set  of    3    from    a  set  of    5  is 


3^  < 
Number  of 
,Vtarting  set 

1  *  

-  Number  of 
set  removed 

Number  of^ 
"  >set  remaining 

Equa££on 
 f 

.  *  3 

'    •  V  • 

5  -  3  =  2 

•  * 

•  V 

ReVlew  the  term  subtraction  and  use  of  the  minus  symbol, 
and  note  that  2  is  the*  difference  of  5  afto  3.  ^ 
Record  on  the  chart  .for  Sach  of  the  previous  experience's. 
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You  may  also  wish  to  let  children  "act  out"  equations  with  J 
their  materials,  on  their  desks  either  from  equations  wrftften 
on  the  chalkboard  or  from  oral  instructions. 


PQpil*s  book,  gg^es  ^  1^,  15 :    Read  instructions  with 

/    children.    Pages    Ih  and 
15    may  be «  cfi^ple^^d 
independently. 

Pupil  T<g  bbok;„pa"ge    16:  Have  children  use  manipulative 

materials  Wcomplete  page,* 
selecting  the  number-  of  objects 
^for  the  starting  set,;  removing  a 
set  as  directed,  identifying  the  ^ 
•number  of  objects  in  the  remaining 
,  set    and  then  writing  the  equation. 

%  '  .-^  Notice  that  in  some  sections  of  the 

chart  they  wiljfl&ve  to  find  r 
the ^number  of  the  starring  set 
or  of  the  set  removed. 


'iQ, 


Removing  Sets  and  Subtracting  Numbers 


it  • 


Here  is  a  picture  of  a  set  of  toys. 


It  has  ^ 


"members. 


.    .  Thmk  of  removing^  set  of  2  wagons,  v 


These  pictures  will  help  us  think  about  the 
remaining  set. j  '  '  • 


The'remaining  set  has 


3 


members. 


We  may  Write  this  equation:   S^£Z  =3 


i 


4i 
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Removing  Sets  and  Subtracting  Numbers 

•  -  ■  '    •  *« < 

-  Draw  a  ring  around  the  set  you  think  of  removing.  * . .»  • 

Write  an  equation  for  each  picture.  ♦ 


« 

o  a 


Remove  2  §Q  's. 


Remove  312'$.     Remove  2  ^ 

3Y3-Q  S-2  ~3 


x: 

4f 

Remove  0 


l^'s.      Remove  1  J. 


2=Lr  7 


Remove  5 


's. 


3k 


.  Removing  Sets  and  Sumracting  Numbers  ^fy 


Draws'  ring  around  the  set  you  thijnk  of  removing. 
Write  an  equation  for  eap h  picture.        ...>  "" 


TT 


Remove  3  jj^'s.      ,,Remove  2^'st    Remove  1  yjf. 


H-2=  2 


Sri  g  4fr 


<£>  o 


Remove  2 


s.  . '-Remove  3^' s    Remove  i-#'s. 


f 


,3  -2- 1 


9 
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Removing  Sets  and  Subtracting  Numbers 
Complete  the  chart. 


r 


Number  of 
starting  set 

Number  of 
set  removed 

t  — « — ^ 

Number  of 
remaining;  set 

Equation 

.6 

4 

2 

6-4-2 

'  .  5 

1  • 

* ,     '  ' ' 

\S          r  '  ft 

•.,  _  3 

3 

.  3-3  -O 

0 

3  -O  -3. 

'  / 

3 

■  *~/~3 

S 

5  -.3  =  2 

4  .  .  u 

1  / 

0 

Fill  in  the  blanks: 
6  -  6  ■  i_0__ 

.5  -  1  ..  # 


4  +  2  -  _4 
1  +  5  =  .  6 


3  -     X    -  1 

: . .  2  +  O  =2 


1-5-    Doing  anfl  undoing'  v  1 

Objective:    "   To  review  the  idea  that. adding  a  mirnber 

is  "undone"  by  subtracting  that  number, 

.and  vice  versa. 

Vocabulary: .     (Review)  -doing  and  undoing. 

Materials:       Materials  f  02*  flannel  board,  manipulative 
materials . 

Suggested  Procedure:        }  *  1 

t  m  * 

Adding >and  undoing  * 

To  introduce  doing  and  undoing,  you  might  tell  the  class 
the  "following  story,  recording  on  the  chalkboard  as  indicftei 

Jimmy  went  to  a  store  with  his  mother.  He 

asked  if  he  might  be  -allowed  to  buy  some 

<  <>  * 

candy  and  she  said,  "Yes."" 

He  picked'up  two  candy  bars  and  asked 
"Is  this  all  right?" 
«        His  mother  said,  "Yes." 

Write    2    on  the  chalkboard  to  record  his  first  purchase. 

As  he  was  walking' along,  he  saw  some  other  candy 
fears  he  liked  so  he  picked  up  three  more. 

Now  write    3    on  the  chalkboard  to  the  right  of  »2. 

He  put  the    3    candy  bars  with  the    2  candy^bars. 
v  Tnen,  how  many  did  he  hav.e?    (2  +'3,  .or  5-) 

(  Write    5    to  the » right  of  J. 

How  can  we  use  these    5    numbers  to  write;  an  4i 
equation  about  the  number  of  objects  in  the 
union  of  the  two  sets?    (Hopefully,  children 
will^suggest  using       "+"    and    V1    and  'you 
can  complete  the  «equat;Lon*    (2*3  =  5.) 

When  he  showed  the  five  candy  bars  to  his  mother, 
she  saitf,  "No,  Jimmy,  not  five  .bars!    You. may  ( 
have  only  two.  .  . 


•45 


What  did  Jimmy  have  to  do?   .(Put  t h re candy 
<^bars  back.)'  How  many  candy  bars  did  Jimmy  5]  , 
show  to  his  mother?    (5  * )   '  K  * 

Write  5__  on  the  chalkboard,  ,  

r  v  . 

How  many  was  he  allowe'd  t6  have?  (-2,) 

Wr^te  .  2    to  the  right  of    5_  leaving  space  for  three  symbols. 

Vnat  do  you  think  we  should  write  to  show  that  he 
put  three^  candy  bars  back?    If  we  start  with  5 
and  we  waiit  to  end  with    2,    what  equation /can 
4         we  write  to  name  thef  number  of  candy1  bars  €hat  - 
Jimmy  could  have?    (5-3=2,)         u  v 

? 

-    -Complete  the  equation,  writing    "-"3  ="    between/?"  and  2: 

What  sign  dicf  we  use  here  (*point)  and  here 
(point)?    (Minus  and  equals.) 

•  Put  a  set  of    3    rabbits  on  the^  left  side  of  the  flannel^ 
boardj  and  ay  rabbit  on  the  right. ,  Have  a  child  join  the  set  of 
1    to  the  set  04   3-    ^rite'^the  -equation,    (h  +  1  =  5») 

Suppose' we  don't  want  a  set  of    V  rabbits.,  We 
'  wan£  a  set  of    3*  rabbits..- 

*  We  have  to  undo,  what  we  have  done.    We  wan£  only 

•  3    rabbitsT-   What  can  we  1^0?    (Remove    1  rabbit.)' 
What  set  are  we'  going  to  remove  one  from?  {The 
set  ofy  h.) 

,    Write    h    on  the  chalkboard  v  * 

'  *  t 

\1  How  many  will  we  remove?  (l*)* 

j 

*  What  can  we  write  on'  the  chalkboard  to  show  that 
we  have  removed  a  set  of    1    from  a  set  of-  hi  , 

"Wfite'-l    to  the^  right- of 

<  How  many  will' be  in  the  remaining  set?,  (3*)* 


What  equation  can  we  write*  using  '  %  -  1    and  ^? 
-1  =  3.) 

'Write  this  equation  on  the  chalkboard.. 

*          "  *  \ 
i,Oive._^eyera^  examples,  of  r  j oining\  and  remo v in^ Us e  ^_ 


individual  set  materials  if  needed/ and  record  on  the 
chalkboard.    Encourage  »children  1x>  generalize:    If  you 
start  with  akset,  join  another  set  to  it,  then  remove  thje. 
second  set  from  the  union,  the  remaining  set  has  the  same 
number  of  members  as  the  starting  set.    If  you  start  with 
a  number,  add  a  number  to  it,  tfien  subtract  the  second 
•number  from  the  sum,  you  get  back  the  starting  number. 

/&ipil *  s  book,  page    17:    At  least  the  first  few  problems 

shoulq^be^  done  as  a  clas*s  activity 

Tell  children  that  the  second  * 

equation  in  each  box  must  show  f 

how  to  undo  the  operation  shown 

,  '  in  the  first.    They  should 

"notice  that  the  first  number  in 
-  I  * 
,         *  '    the  second  equation  is  the  sum 

t    '  *. 
».  in 'the  first.  % 

♦  Give  several  othef  examples  in  the  following  form.    First  ^ 
make"  a  chart  such  as  this  on  the  chalkboard: 


Put  two  sets  of  objects  on  the  flannel  board--3  members, 

in  one  set  and   5    members  in  the  other  set.    Have  each 

> 

child  display  two  sets/ at  his  desk- -3  things  in  one  set,.- 
5    things  in  the  Other.     ^        * .  ^ 
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Poing  and  Undoing 
Fill  the  blanks/ - 
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'  -     7«.  J 

4+  2  =-  O 

'  6-^  =  4  • 

•3  +  1  .  ^7 
- :/_  -  3 

6  +*0  =  ^ 

-  _^2_ >  6 

/  « 

i  +  5  -  ^ 
-  j£_  -        ■  1  ' 

■  ■  X 

2  +  2  -     ¥  ' 

i+y.  ^ 

-  3  _  ■  1 

3  +  2y_s_ 

S_  -  2  -  3 

4  +  1  -  S 
5T_  -  _'/_  -  4  • 

3  +  3  f 6 

• 

0  +  5  =  -i" 

.  1-vt  2  ■ 

3__  -      =  i  . 

.    2  +  4 .- 

5+1?          .  , 

Jj  -  _/_-  -  5 : 

_  * 

i  

2  +"  i  =:  3 

1                                     <  1 

4.  +  0  -  -V  * 

•  ■   y  <  « 

*  •  .  •' 

>'                                       y  i 

*  ♦ 

\ 

ERIC                            "  .  f 8  , 
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*    On  the  fi^Q^l  board  Join  the  set  of   J  "members  ^to  jthe  set, 
,of    3'  members.  "*  Have  children  make  ( a  similar' joining  with* 
their  sets.    As£.  children  to  give  the  equation  for  this 
action  and  record  the  equation  in  the  chart''  on  the  chalkboard. 


<Ask  children  how  they  could  undo  the  joining  thdy  have  done 
.(by  removing  the  set  of    5-  from  the 'set  of  ■  8).  **Ask  the 
children  to  give  the  equation  for  this  "undoing"  'and  record 
the  equation  in  the-  chart  on  the  chalkboard. 


Nov  consi^r  the  commuted  situation  in*  which  the  set  of 
3    is  joined*  with  the  set  of    5,    and  then  the  set  of  3 
is  removed.    Perform  the -manipulations  and  record  the 
equations  on  the  chalkboard  in  the  charts 


-  3  +  5 

=  8 

5+3 

=  8 

8-5 

=  3 

8  -  3 

■  5 

>6 


fk 


h:  -* 


Use  several' similar  examples;,  ibe^re^using^  page.  18  of  the  • 
pupil's  book';' ; '  \,  * 


^^p^2^'^  Z  Here  the  chart- is  to  be  completed^  vit(h«  a  set 
„  x  *    of  related  equations.    Some  children  may  have 

to  draw  pictures  oj^usf  manipulative  materials 


0 
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AddTngand  Undoing  -  .  ' 
Finish  each  set  of  equations. 


"6*3=  q. 

;3  ' 

1  +  7='  g 

9 

7+l»  ^' 

/-/  r  7 

•  ***£,'" 

.1-2  =  7 

*                                     *     V  ^  y 

8+o= 

1 


2  +  8  =  1  ' 

.  8  +  2=  /£> 

x4  +  3=  7 

■r 

<> 

1 

*         4  ,  * 

'7  ■■  S^T7 

7       *  *,\ 

, ,«   •     • »  * 

•   ^          •  i  :  •. 

,  -            ;   t  »£,<'<  <*"■ 

• 

5^  A  ; 

•  Subtracting  and  undoing 


To  illustrate  first  removing 'and  then  joiningpas  another, 
■jfciafl.of  feiTO-imrtntng,  tfiOJ  &-StoXy-13J&£  the  following 


making  a  record  on  the  chalkboard  as  before*-. 

Sue  took  six  cookies  to  eat  while  she  was  « 
reading*    As  she  walked  out  of  the  kitchen, 
she  "thought  six  might  be  more  than  she 
would  want,  "so  she  putTtwo  of  the, cookies 
ornr^plate.    How. many  cookies ^did  she  have 
-left?"    [h)  .Then,  as  she  walked  down  the  hall, 
r       shi  decided  that  she  was  pretty  hungry  after 
al3)--so  hungry  that  she  really  did  want  Six 
fokies.    Whp.t  could  she  'do?  ^ 

Use  f  lannei  board  and  individual  .set  materials  to  show 
remoyj^i£>and'tnen  -Joining  to  do  and  undo.  '  As  you  record- 
what  is  done,  or  give  directions  fpr  "acting  out"  the 
situation,  use .opportunities  to  review  vocabulary  needed* 


c 

Give  several  examples  of  removing  and  joining.  Use 
manipulative  materials"  as  needed,  and  recprd  the  equations 
on*the  chalkboard.  Encourage  children  to  generalize  **at>out 
removing  and.  joining,  as  they  did  ab<$Ut  joining  and^ removing ^ 

Pupil* s  book,  page  At  least  the  £irst  few  problems  ' 

should  be 'done  as  a  class  activity. 
Tell  children  that  the  second  ' 
equation  *in  each  box  .must  show  hop 
to' undo  jbhe  operation- shown  in  the 
first.    They  should  notice  that  the 
first  number  in  the.  second  equation 
is  the  difference  in  the  first. 


fer. 


r  Doing  tind  Undoing 
br  Filf  We  blanks/  , 


•  1 


11     •        -  • 

•4  +1-5 

6  -  G  - 

»      .    *    -                    r , 

/ 

3  r  2  •  7 
±  +'j..'  3 

JL  +  JE;-*  " 

A-                   .                                                       %  * 

v  4  -  2  -  _2__ 

'—    -4*  ' 

2  +  •  2'  -  4 

..*  

.  ^~ 

.4  -.3  -    /  Z 
_/_          =  4 

5 "-2;  3  •  - 

J.  +    ■  ?'  v 

X  .  - 

6  -  3  =  . 

:  j_  tj_  -  6 ' 

f  '                                                                                *  4. 

t  — — 

5  -  0*«  S" 

p    -  , 

r   : — 

6  -  5  ■     /  ♦  '  " 

3  -  1  -- -2,.  * 

 fr*  '      .  ^ 

• .  ,4  1  4  ,»r~£> 

■a 

5  -'3  . 

.a. +  i:  *  5 , 

♦ 

w  *  - 

•6-7 :  4v-    i'     .  ' 

,   6  -  2  -  ^    '  1 

JL +  A  s  6  • 

♦ 
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>  Again  put  a  chart'  like  this  on,  the  chalkboard: 


Display  a  set  -of    9    objects  on  the  flannel  board— 2 
objects  of  one  kind,    7  ,  of  another  kind.    Have  each  child 
Jdispla$r  a'similar  set  on  his  desk:    9    objects,  ,2- 
of  one  kind  and    7    of  anottfer  ♦ 

Remove  the  set  of  '^7    objects  from  the  se^t  of*  9  objects. 
Have  the  children  do  the  same  with  their  sets.  Ask 
1  for  the  equation  associated  with  this  action  arid  retold- 
the  equation  in  the  chart  onHhe  chalkboard. 


Ask  children  how  they  could  undo  the  removing  they  have 
<^one  (by  fining  the  set"  of    7    to  the  set  of  -2). 
Request  the  equation  for  this  action  and  record  the 
equation  in  theV^a^t-    *  ,     *    .      ^  > 


Now  consider  the  situation  in  which  the '"set- of    2  'is  Removed 
from  the  set^of    9,    and  -then  joiWd  to  the  remaining -feet 
of    7,    Perform  the  manipulation  and  record  the  equations** 
in  the  chart.  k 
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Use  several  other  similar  examples  for  illustrative  purposes, 

"  ,  * »       -  ♦ 

then  proceed  with  page    20  *of  the  pupil  's^book, 

^Pupil's  book;  page    20:     *  • 

Here  tlje  chart  4s  to  be" -completed  ^with 
'     a  set  of  related  equations.    Some  children 
may  have  to  draw  pictures  or  use  manipulative 
materials.  ^  * 

Tfr  Pupil's  fcjbok,  pages    21    and    22:  - 

(Optional)    These  page's  may  be  used  by^jjfc 
^  *  more  able  pupils. 


•'.Subtracting  and  Undoing 
Finish  each  set  of  equations. ' 


?9-  5  .   ^  • 

9-4- 

* 

r 

4  r,  . 

10  -  7  -  J 

10-3=  7 

J;  - 

9  v 
i 

3+7 -to 

7/2-  sT 

c 

10-4=  ^ 

10-6=  4 

,'     ,  9 

*****  ^— 

9-8=  7 

s 

8-4=-  -4 


4*- 

6-0=  . 

7-4  =  .  3 

*  < 

•  *~ 

if  -    '  - 

> 

&: " 

'  :Vn  '.   ;  ■ 

5 

<:    .  :55    •  20  1 


1  / 


r 

f 


i: 
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^/fr  Write*  4  equations  using  3  numbers. 


v. 


3.1        4  _ 

:  '     O    l      1       -  ! 

'  * 

■     5            L     *     6  ;  . 

• 

.  '•    /  +  5"  ±6  —  * 

I  .   

 r  > 

•      •               i  * 
*              *                              •  « 

'  :      —         I    '  - 

"                      *  \ 
/                                           f  » 

^-3  ^  1 

L  ■+  _s   1 

4.. 


V      2  3,,' 


V 

> 

4.0  4 


9  S 

-  4 -f  *o,  ■ 
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y 
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.*  W\\e  4.  equatiQ^fe*  using  3  numbers. 


\ 


6  .  6 


2      /     3  1 

•  -  > 


Writeas  many  equations  as  you  can. 


p  ■  1  *  =  !  

3*        3     '     6  - 

s 

•r.  -•/*--  • 

1                          *  k 

V  *' 

— '  ; —  J* 

.     ■            .  J  

"  9  ! 


1-6,    Partitioning  sets  into  equivalent  subsets  \ 

To  learn  how  to  partition  sets  into  equivalent 


Objectives: 
'  4 


subsets  and  how  to  count  by  2*s,  5*s  and' 
10' s.  " 


Vocabulary :    -Remainder  set;     (Review)' partition,  equivalent. 


Materials:       Twenty  counting  blocks,  materials  for"  flannel 

board,  yarn,*  100  small,  like  objects  (e.g«, 
9  100    pennies,  or    ICO  disks),    materials  for 

children,  az  least    25    objects  per  child, 
1  hundreds -square  paper  ("hundreds- square"  * 

paper  is  available  commercially  or  it  can 
be  made  by  ruling  a  duplicator , master  Into  * 
*,  a  grid  of    10    rows  and'  lo    columns).,  chart, 
made  as  shown  below,  on  chalkboard,  v 


t  t 


• 

-Number  of 
starting  set 

Number  of 
each  subset 

Number  .of  « 
equivalent  subsets 

Number  of  » 
remainder  set 

t 

r  • 

•  v 

* 

0 

/ 

«  • 

\ 

V 

Suggested  Procedure : 


Review  the  word  partition.    You  may  wish  to  remind  children 
o'f  the  usual  use  of  the 'word:  "putting  a  partition  in  a  room 
to  separate  tha  space  into  two  or,  more*  spaces.  r 

^     We  cart  partition  a  set  into  two' subsets.  ' 

,^  ;  Illustrate  by  putting. a  set  of  objects -on  the  flannel*  board  «* 
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sfcha  using  yarji  to  show  a  partition:  ^  *  ,,f 


o/o  o 

o/"o  o 


«'  *  We  also  may  be  able  to  partition  a  set  into 

equivalent  subsets.  4,  ■ 

Place    20    counting  blocks  on  a  table  or  desk  or  objects 
C  on  flannel  boards  where  all  can  see.    Pull  three  blocks 

,  to *one<  side. 

,  -  ^How  many  members  are  in  this  subset?  (3-0 

Make  another  subset  equivalent  to  this  one, 

-  ,  eS  4     «  Can  you  make  another?  t  \ 

^    x       *    Continue.    When  the  £bc£h  set^of    3    has  been  made,  point 
to  the  two  blocks  left  over*  ■  . 

Is  this  seV  smaller  than  each  .of  the  others? 
^  !V£  '     Since  it  is,  we  will  gi^  it  a  special  'name. 


We  xjal3!  it  the  remai nde 


gira  it  a 
der  Jset. 


*V,  'Letigjiiake  a  record -of  what  we,  are  doing.      j.'  , 

'    .        .*  •  Use  •'thejr chart  oh'  tire  chalkboard  and  have  children  tell  what 


A 


s-hould  be  'entered  in  eyach  section. 


Using  the  same  "20   blocks,  pull  a  set  of    V  blocks  to  one 

>  .    V  * 
side,  and  continue  as  before.  < 

•  •         tf  r      *         *  .      4  *  * 

/    Do,  veJietve  any  blocks  left  over  this  time?    (Wo^. ) 

If  we  warft  to  show  that  there  are  no  members  in  » 
c  ^  '  - 

the  remainder  set,  what  will  we  write  here?  (Zero!) 

\  Have  the  children  use  tsheir  set  materials*  and  complete 

•  pupil's  b<3^kj  page  23   under  teacher  direction  as  long 
*  as  guidance^is  needed.  '      ,  #  %  , 


,  £upil*s  book ,  page    23:    Direct  children  ( to  count  out  17 
*  objects  and  put  the  rest  of  their 

*  materials  out  of  the  way.  0 

^  What  is  the  number  of  your1  starting'  set?  (^|^' 

How  many  members  are  yoiwio  Jaave  in  each 
subset?  (3.) 

'Count  out  subsets,  of    3    members  each,  and 
•     '     ,      see  how  many  sul^s*ets  you  can  form.    (50  * 

How  many  are  in  the"  remainder  set?  (2) 

,h  %•  Countipg  by    25s,  .p's     and-'  10'^  / 

'3?eH  chilclr.e.n  .to  partition  ttieir  materials  into  subsets 

I-f  you  have  many  "se^rs  Of  two  members  each, 

,  can  you  count  ^by^  twos  to  see  how  many  were 

in  ,uhe -starting  set?    You  start  with  two. 

Do  you  need  to  say  "three",  or  can  you  * 

just  tjiink  three  and  say  "fourt!?  „ 
_  %  1  4 

?  What  will  you  say  next?  (Six), 

K    ■   ,  . 

You  ^kir>,  or  think,  one, counting  number  .and 
say  the  next.     .  \  t;  * 

-  "    *  What  will  you  say  if  you  have  a  remainder 

<y  set  of1  one  member?    (The  next  cbunting  mimber, ) 

1  •  Sometimes,  if  you  know  how  to  count  by  twos, 

it*s  faster  to  count  a  lot  of  £hings  that  way 
than  it  is  to  count  them  by  ones,  .  » 

'^T^Di  splay  the  set  "of  «„1Q0    pennies  or  clisks  an*d  show  how  to 
pull  to  Jjhe  side -two  at  <x  time.    Give  practice  in  cbunting 
by  twos  as  needed.    Childrdh  may  line  up  by  twos  and  one 


child  may  cc^unt  them. 


ERIC 


GO'  , 


Number  of 
starting  ie\ 

Number  of 
each-  subset 

Number  of 
equivalent 
subsets 

Number  of 
*   remainder  set 

• 

17  . 

* 

3  • 

S" 

— ;  -~ * —  

1U 

A 

H 

* 

0. 

s 

z 

3 

> 

4 

13 

> 

4  - 

> 

< 

—  ■  1  fc—  

2i 

'      .-•  i. 

7    "  • 

•     ~°  '  .V 

15 

m  •  '  . 

•  5 

.  3  ■ 

o  .  • 

18 

2/  * 

■■1.  ■  ■ 

25 

— i  i — 

5 

s 

*  * 

•  21 

10 

z 

'  •  J   ...  %  • 

•TDistriJmte  hundreds- square  paper.  .  Tell  children  t6  make 
an  Xr-^n  the  first  box,  write    2  ^Ln  the  next,  make  an  X* 
in  *ne  next,  etc.    At  another  time  have  them  count  "by  twos 

.  starting  with  one:  1,    3,    5>  etc, 

0 

Pupil » s  book,  page  2k:     Children  are  to  write'  numerals  in 

9  '         the  boxes, 

•  display  pennies  as  before.    Have  a  child  arrange  pennies 
in  sets|fpf  five  and' count '-them  by  fvrves. 

■  Other  forms  -of  material  may.be  used  as  needed.    Have  a  •* 
%  child  make  sets  of  ten  by  putting  two  'sets  of  five 
together  and  counting  by  tens. 

Remove  one  set  of.  ten  and  put  three  single  objects  with  t 

»  *  9  •  t 

■She  others.    Hav£  the  objects  'counted  by'tens  and  aftex 
the  last  ten  is  Counted,  ask  children  to  continue,,  "Ninety, 

'ninety-one,  ninjety-tvo,  ninety- three."    Show  how  to  start 

f  '         /  •  . 

j  with  three  -and*  count  by  tens  froimthree.     "Thirteen,  y  t 

twenty-three/  thirty-three,  etc.1'   Give  much  practice  in 

/  »  * 

counting  by  tens,  starting  with  numbers  otfter  than  * 

f  "  P  » 

•  multiples  of  ten.    Give  practice  in  counting  backward, .also. 

Pupil's  book,  pages  3  25    and    26:  \ .  Children  are,  to  fill  the 

I  •  \boxes,  counting  by  fives  both 

-  r    forward  and  backward  on 
<;  •  page    25,  «  'arid  by  tens,  < 

<  .  starting  with  various 

'  numbers,  on  page  26. 


Counting  by  Twos 


2 

4 

6 

JIX 

♦ 

X  & 

* 

*  ^  • 

3X  . 

ji 

3  ¥ 

-  < 

r 

*  -  * 

?  ' 

• 

V 

St*,-- 

— — —  / 

i  • 

ft 

J         f  * 

i 

,      -  t' 

9f> 

So  <p  ^ 

9 


Counting.by  Fives 


.5  . 

10 

• 

-x  15 

30 

* 

f<2  ' 

x  •    |  7 

.  •  .( 


Count  Back  by  Fives 


85 

r  80 

•     '70  •  / 

SS  ' 

* 

9   i  ■ 

Counting  by  Tens- 


I 

4 

* 

10 

c 

♦  • 

20 

3o 

¥0  . 

70' 

**  * 

*/ 

■                p.  ■ 

■  /     :     •  .     >   .  •  - 

V 
/  - 

/  .  5 

15 

1ST. 

\ 

• 

;  . 

»  V 

:27  

37 

«  t 

'  ^7 

—                                                  '                                U»  y 

•       49  ' 

• 
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1-7.    Place  valufe, 

Objective :       To  review  decimal  place  value"  notation . 

Vocabulary ;>     (No  new  words.) 

'  Materials ";  '      Counting  blocks    (52),  .counting,  cards 

2" Jay  k"    (35- -can  be  made  from  oak-tag  or 
f  ile^cards     abacus  for  teacher  •  x 

\  demonstration  -(optional). 

Suggested  Procedure: 

^        I  v°uld  like  to  have  'this  set  of  counting 
blopks  partitioned  into  subsets  With  10 
members  each,    John,  Mary    and  Bill  may 
work  together  to  partition  this  set>. 

It  may  be  necessary  to  discuss" how  three  children  may 
work  together  so. as  to  obtain  as  many  setts  ,of  ten  as  -    -  , 
possible,  *  /  , 

,  Draw  a  chart  on  the  board.    Read  the  headings  as  you  write^ 
them. 


Ask*  the  ^  children  to  observe  the  set^of  county^  blocks  • 
Determine  the  number  of  equivalent  sets  of  ten  members  .and' 
write    5    in  the  appropriate  column. 

"Complete  the  notation  on  the  chart*    Write   *2    in  thh^J 
second  column  to  indicate  the  number  of  equivalent  ,  sets  of 
,  one  member.  *  4  / 


4 

\  *       '  i 

'Number  of  sets 
with  ten  members 

 c  ■ 

,  IJumber  of  sets 
with  one  member 

Number  of  iflembers 
in  starting  set 

I 

.  5 

2 

t 

 i  *  

Or 
I 

i  . 

i  .  — 
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ur:. 


,  is 


How  could  we^find  out  how  many  members  .there 
•are  altogether  in  the  subsets  which  have  10 
members?    (We  could  count -by  tens.)  . 

'Let's  think  before  we  count  ttfem'that  way. 
.  tt  %e  know  we  -have  five  tens >  does  this  tell 
us  anything? 

o  * 

f 

Elicit  the. response  that  f\ve  tens  are  fifty. 


The  chart ^tells  us  that  we  have  five  tens, 
which  we  say  are  fifty*    It*also  shpws  we 
have  two  ones.    One  name„for    50    and  2. 
more  is    50  +,2.    (Record  on  chart. ) 
*What  is  another*name  for    50  +  2?  (52) 
*   (pe cord  on  chart.) 
-/ 


•  Continue  with  a  similar  activity  using  the    j£>  counting 
cards.    Arrange  the  cards  iiflitets  of  tens  and  sets  4of  ones. 
Draw  another  chart  on  the  board  and  ask 'the  childreji  bM  '  <» 
many  tjgtos  and -how-many  ones  are  in  the  s,et«    Record  t)ie»  J 
numerals  Qon  the  chart*.    Then,,  ask -them  tCttfink  of  "now 

.many  in  all  and  what  we  write  to  show  howjmany  in  ali. 
Number  names  should  be  written  in  the  two  ways  illustrated. 


Tens 

Ones 

Number 

IJajnes 

'  3 

"  5      ^   .  ' 

30+5 

1 

Continue1 to  develop  this  chart.  i 

.  t 

Write    93  '  on  the  chalkboard.    Ask  the  children  what  number 
it  names.    Ask  tha  children  to  tell  how  many  tens  and  how 
^many vones.    (There  are        tens  and*  3"  ones.) 

.  ,  *        Whatuis  .another  way  to  write  the  name  jfo^ 
x  ^  93  *  t ONBhow  that  we  have    9'  tens    and  - 

t  3    ones?    (  90-+  3)     ,   •  0         '! « *  *'x  9 

*  Write  this  in  the  appropriate  part  of  ttfe  chart  used  earlier. 


Teli  the  children  that  a  number  can  be  named  in  any  of  these 
•  ways*    They  are  names  for  the  same  humbefv 

'  If  I  have  a  set  which  I^tell  you  has*  k6  +  9 
*      .        members,  can  you  tjsll  some  o^her  names.? 
'\«  *  (k    tens  and  **9    ones,    fcj?}'  J 

^,  Write  these  npjj&e  on  the  'chart.      .  ^ 

Continue  w£th  this  by  presenting  one  of  the  name  %  for  a 

number  which  we  have  discussed  here  and  have  children 

suggest  other  names.    Many  of  the,  experiences  should  be 

related  to  counting  sets  by  tens  and  ones  and  ttfen 

✓  / 
recording  these  three  names.    Given  any  one  of  £he-three^j 

children  should  be  able  to  ^ell  the  other*  »two  names. 

•  Ujse  the  abacus  as  another  waty  of  representing  tens  and 
v'onest  ?3Ms  niay  be  done^>y  using  a  commercial  abacus  or 
by  representing  one  on  a  chalkboard  or  flannel, board, 
Ttoe^pos/tiorf.of  a  bead  dete'rmines*  whether  it  represents 
a  one  or  a  ten.  <  The  column  or^the  right  represents 
ones,  the  column  'torthe  left  of  it  represents. „ tens.  >' 
For  instance,  this  arrangement  ^ beads  represents    3  , 

tens    and   k    ones,  or  thirty  and  four. 

^  -  - 


If  we  write  a  numeral  to  tell  what  number  ^represented, 
it*  would  be  ^34.  °  I*  can  alsc£be  written'  30  +  h:  Chil&ren 
should  be  familiar  with  all.  of  the £fe  ways  for  writing 'the 
.number  represented  on  the  abacus.  . 


,  Pupils 

TV 


bqpkj  page  27? 


Far' each  box,  count  ;the  number 
of  sets,  of  ten  and  the  'number  of 
sets  of  one.    Record  the;  numeral  . 
for  each  in  the^'tens-ones".      \  % 
chart  and  'then,  writs'  the  expandeJb*  \ 

~*        .  i 

and  common,  forms  of*  the  numeral 
to  indicate  tine  number  of  members 
in  the  whole  set.  ^  - 


Pupiy s  book,  page    28:   'Use  the  first  numeral,.   36,  to 


illustrate  that  ve  may  think  bf, 


this  as 


tens 


ones 


Eupii*s 


book  j 
*  1 


Pupil !s  book0 


page 


Pupil's  book j  'page  31: 


or  as.  30^+  6.    Have  pupils  fill*" 
in  the  apraroDriate , blanks .  Then 
'"have^  the  children'  proceed  inde-  < 
&  pendent\y  wi£h  the  other  examples-.  * 

e    29:   ,Use-[(the  first  expression,    5  ..tens  -r 
2    ones  to  illustrate  that  this 
may  be^written  as?  the  numej^l 
50  +  2    or    52.    Have  the"  children 
proceed  independently  to ^rewrite  >  . 
*each  expression  as  a' numeral  in 
'.expanded, alid  common  form.. 

The  expanded  form  is  given/.    50  +  3/ 
Children  are  to  write  'the.  number  tof 
tens  and  ones  Shd  the  common  name  for 
each.  y 

For  each*  bo5c,/»record  the  number  pf 
tens  and  ones  represented  on  the 
-abacus,  then  write  the  common 
nufiteral  indicated  by  the  number  ^ 
of  tens  and  the  number  of  ones* 


30:- 


69' 


Renaming  Numbers  / 
^.Fili  tive  blanks. 


■   * 

o                     o  0      -  , 
°  °       fc  *•    »  ■           tens  • 

ones-     i       numberrnames  ■: 

6  6  o  o  o 
o  o 

0.0  0  - 
Q  O  0  o      o  ■> 
.   _     .                 0  0- 

v         ^                      U  o  O 
O  0  O  0 

Q  O       '       V        *  * 

6         {  •    •  »'   +  fr 
]  36- 

.  •    /  0 

O  0 

O  0  O  o 

,  .   ,    0  O  0  o    \  - 

o 

o  o                  /  o 
do  o             „  o 
•  o  o  6  o  * 

'  3 '  /   '!.      2*  + 

\       °        O  0          °           '  • 
0  O                  0  pT 

:  O  O*  O             0  O  0  >^ 

OOO0          OOOQ          li  t- 

O      '     *'  o 
O  0    '      '     0  0  0 
0  O  O            0  O  0 
otoo      O  0  O  0 

v               j                 ,i  - 
1  J 

o           o       .    0  I 
~oo%      00.      **C*  0  # 
O  O  O      O  0  O      O'O  Q  J- 
OOOOOOOOOl&OO   

*    O       O             T  -     *  ° 

0      0  *  0  O         o  o 
rty*     ,     O  O*  O     O  0  0 
v  v  yo  0  O  0  O  O  0  o 

1  * 

S         \  \ 

A'  i 

1  ✓ 

0                o  0 
o  o          o  O         0  0  / 
o  o  o  %     oo  O    'O  0  0  & 
P;  9  9  °i  Q  0  O  0  o  0  "ft^O 

'9           o  ./  ■  0; 
o  o ,  %     o  o        o  o  *  .  *• 
ooo     ooo  o.oo 
booo  ootfooooo 

1         ,  -1*  

62-  *  V 


M  4 


Renaming  Numbers 


'    /      .  FUI  the-b1anks.>         •                      •  .  ' 

'  '    3.6       30       6  ■<  .'    3.  tens'  _6  ones 

*  *  * 

"  47      __f_^_Z_   -     "       tens  _7_  ones 

,73*         7^  7^3  ,                     7  tens  5  ones 


4 


•4  * 


•  61        £>&  1~  I  /,  y        6  tens  -    /  ones 

.  ;-r- —  •:    \  ^ 

*  *           *     •  • 

,  •'          6        0+  &  -    0  tens     .  ^  ones 


25   20-f"$l  ' '      ___tens     _  if  ones 

-  .v    12  /O-fjL  \         •       *  /'.tens     ___  ones 

r  :   ' 


1 


84'   ___  ones     _jP  tens'* 

(         ;  22  v"  '     >  2  tens     _£*' ones' 


3o'.   ' 7 _3oJ+o__  .  '     ,; __^"ones     j3_  tens 


75  ,7^V_Ti;      '  7  tens  -Tones 

o  t      ~-  — - -— r-'  ,  —  , 

ERIC  ,.       /.       •    .  •  '*    ?1  28  . 
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Renaming  Numbers 
Fill  tKe  blanks. 


;  5  •  tens  ,  2,  ones 

-  ' 

7  tens  0  ones 
4  tens     9  'ones 

8  tens    5  ones 

„*  \ 

-  0  tens  '  -4  ones 

3  '  tens    8  ones 

1  ten      1  one 

1 6  Tens    2-  ones 


 S*fi  +X 


* 


•4-0  +  9 


 _  X  —■ 

•  o  +  & 


jo-  +  1  ;  * . 

 m — — 


IE. 

_3J__ 

// 


6j>_-±_2   ' 


*  2  tens    6  ^onec* 


9  on-es  0  tens 
'8  -tens,'  '6  ones 


4  tens    0  dnes- 


29 
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Renaming  Numbers 
FHI  in  the  blanks. 


5p  +  3 
70  +  1 
30  +  5 
20'+  8 

rx 

10  +  7 
60  +  5 


5  tens     3  ones 


7  tens     /  ones 


3  tens 


tens 


5"  ones 


\$  ones  ; 


_/_  tens  __7  ones  * 
teas 

A-  ?ens  on*$ 

tens  oner 


.11. 

3  ST' 


(mc 


'  .JL  °nes  j£  *ens 

*  /  '7_  tens  .Tories  / 

*  '  \  <*  •  *  • 

__3  tens  j[_  o*hes 

...  73 


■it 


30 


.  Te(is  and  Ones  on  the  Abacus 


*4 
4 

►  < 

> 
► 

*  4 
1 

X 
► 

* 

4 

« 

< 

i 

ft 
ft 

• 

_4^tens  ones 

,    .               '  % 

tens  ones 

tens  __/_  ones 

f  J 

41 

> 

• 

\       '  i 

t 

>  \ 

i 

1 

4 
1 

: 

:  >: 

►  * 

•   •  J 

j£tens  ones 

^  .  ■  / 

_J_  tens  _ 7  ones 

_«5  tens  _j£  ones 

•  • 

.«%"*  . 

>  4 

►  ,  < 

ft  H 

ft          "  • 

>  < 

ft 

ft 

4 

4 

4 

4 

4 

ft      '  4 

i  ; 

p 

ft 

> 
ft 

)      tens  ones 

—.  »     .  •  -    ,.  ^ 

' ,     '63,  . 

tens  ^  ones 

ten;s  _£>_  ones' 

« 

« 

►  4 

ft 
> 

*  4 

> 

ft 

ft 
ft 

_JL.ten.s       on  els 

_J7  tens  ones 

_0_  tens ones 

review  the  idea  of  the  number  line. 


tine,  ppint. 


1-8.  .The  number  line 
Objective 

Vocabulary:     Review)  nurnl 

Materials :  Straightedge. 

Suggested  Procedure: 

Using  a  straightedge,  draw  %  li$e  on  the  chalkboard,  Mark 
two  points,. using  an  eraser" or^ft^trip  of  pape'r  'to  space  them. 

 •  ^-t — -  * — *  :  r> 

Review  the  fact 'that  in  this  drawing"  of. a  line  the  arrows 
remind  us  that  the  line  "keeps  going"  in  both  .directions 
without  end.  *  -  / 

' '      .  ■•      '     ■  -  ' 

Here  we  have  pictured  tw6  points  on.  this  line. 

Does  anyone  remember'  one  way  you  have  used  points 

on  a"  line?    (children  *jiay  think  of -a  ruler,  but 

someone  will  profeabiy  -mention  the.  number  line.) 

-If  we  say  that  this  (indicate  the. segment  between 

\  the  marked  points)  is.- the  distance  between  points  . 
'   '        '  ■>  "  t     -..*",  >.  - 

-  to  be  marked  on  the  number  li'ne,\;vhere  fcah/&  pu* 
*  *  ■»  ' 

another  point?  .  ,^  J 

Have  a  child  mark  other  points  equally  spaced  along  the 
line,"  using* the  eraser  or  strip  of  paper1  to  measure  off 
segments.  Be  sure  a  point  is  marked  to  the  left  of  .the 
originalipoint.        .  '  A 

•    '    "These  points  don*t*Jhave  numbers  'assigned  to' 
them  yet.    Where  shall  we  start  to  number 
the  points?^ 

*  A  child  will  probably  indicate- the  point  farthest  to  the 
*left.  4        ,     .       ,     '     ~*  • 

-*  .What  number* Snail  we  .give  this  p'oint?    What*  ' 
shall  I  write  for  the  next  .point? 


' -  /Children  will  probably  assign  the  number  ^0    or    X*  to  the 

first  point  shown,  but  in  any  event,  they  are  to  be  brought  , 

to  the  realization  tjhat  the  first  marked  point  can  be  assigned 
»  • 

'  any^number,  and  that  it  is  only  after  the  second  point  is 
-  t  "marked  that  choice  is-  no*  longer  possible,  • 

when  all  points  marked  have  been  numbered,  ask, 

)  s  Could  we  have  more  points  numbered?'  (Yes,  if 

we  drew  a  longer  picture  of  the  line.) 
'  t  < 

Erase  the  numerals,  make  a  paper  pattern  of  the  unit  segment 
use4,  fold  it^n  half,  and  mark  points  halfway    between  the 
points  previously  marked. 


r 


•r 


I'm  going  to  number  this  point    13    and  the  next 
one    lb.    Who  can  write  numerals 'for  some  other 
points  shown? 


f  "  # 
 •  •  


/3  /4\ 


.  Does  '  1    have  a  place"  on  the  number  line?    (Yes,  ^ 
but  we  don't  have  a  picture  of-  it.)  .  ; 

/    *         *    Does    99  have  a  place  pn  the  number  line?.  (Yes, etc) 

N^  Erase  the ^numerals,  and  number  the  points  as  shown  below.  ' 


0      Z  -  '  8 

'  *  *  - 

•  What  number  goes  with  the  point'  that  follows 

the  point  numbered'  2?  ' (b.)      •  ' 

'  Discuss  the  fact  that  the  labels  nqw  show  counting  by    2's  f 
rather  "than  counting  by  .l*s. 

'        *  ..j   ..  .  -  • 

•Erase  numerals  and  have  pdints  named  Using  the  following  as  guides. 


^5f 


<  


-•  

3  0  ■  40 


{ 

< — 

— •  •  •— 

 •  

36 

— • — 

— • — 

— • — 

— •  ^ 

■  • 

*• 

i 

— 

i 

— 

•  \:>. 

< — • — 

t                    m  * 

 ^  

—+ — 

/6 

22 

y 

. Pupil 's  book/  pages    32    and    33:    Children  are  to  write , 

-  numeral^ missing  on  the 
.       .    >p     ,  \  '  0    pictures"  of  the  nunibei?  line. 

T    .  \  •    ;  Extra  help  may  be  needed  on 

,  "T*        -  *  page    33,    where  intervals 

-    '.  ;         '  -  .other  than    1    occur.  » 


.^yBipil's  book, 


pages  -.34  *and   35:     (Optional)    More  able  pupils    ;  > 
lay  use  the  charVoh  ,^V.t°>;.  :'H 
^ count  by    3's,     then': fill  '.in* 1  -  . 
\',  the  missing,  numeral^  *  » 


/  . 


tfl.  ' J^"'^'\y.'^     '     .  ""*►>" 


Em:^^Wf  :t  t .  .77' 


A  - 


0% 


5 

Z 

tt> 

.c 


ERJC 


X 


<2 


N 


i »  • — • 


"  2 


32 


*  CM 


/ 


t  s  % 


bo 


■78 


Y  . 


A 


NJ1 
O 


8 


5? 


2 


9 

ERIC 


r>0  O 


00 


\ 


r  .  4  i 


/'  St. 


CD 

c 
3 

ST" 


CD 


*  -  V 


r; 
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*  Counting 


'/  9 


3's 


1 

.  r 

♦ 

.V  H 

■* 

/f- 

u . 

■  < 

27 

So 

<•     *  * 
r 

33, 

v*' 

.  ■*      +  „    •  i 

iv;.<:  -<  * 
r*^  

9 

«:  ' 
% 

y 

• 

.<   (  ; 

»       "'"'  v  '" 

5"  7 

.  *           .  * 

* 

....  \ 

V 

&    .  ' 

'  *  * 

if 
\  

♦ 

4?  .'. 
•               4  < 

8  m  

■9.? 

•*  < 

*          *.  *  j 

ERIC 


•  3^ 


 L_ 


J^j  ,  "J  ft  i 


•J " 
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1-9*    Comparing  numbers  .  t> 

,»  ^  > 

Objectives:      To  visualize  the  greater  than  and  less  than 

*c  relations  by  using  the  number  line. 
>  *  •*  « 

v  To  introduce  the  symbols    <  .(less  than), 
and  >    (greater  than).  # 


Vocabulary:  •  Mathematical  sentence,  greater  than,  less  than* 
Materials ;       (None.)  -  * 

Suggested  frqcedure:  . 

Drav  the  number'  line  on „ the  "^pard  in  preparati6n  for  the 
class. 

•  *^    a  Let's,  looK"" carefully  at  the  number  lirfe,, 

What  mark       the*  place  where  the  steps 

*  begin*  Mo)  •  * 


^As  we  move  one  'step  from  the  left  to  the  right  j 
on , our  number  line,  yha"8\  (&*  you  notice  abc 
the  numbers?    (They  become  one  greater.) 


right 


4 


*  As  we  move  4,  one  step  Vrom  the  right  to  the  left 

on  Qur  number  J,ine,  what  'do  you  notice-  about  • 
•  *  the  numbers?'  (They  become  one  less.)  ' 

Using  your  hands,  indicate  the  points  labeled    6  ,  and    h  t 

■fa       'i  *  \ 

on  the  number. line*    Say  "6    is  greater  than    W  Ask 
if  anyone  can  think  of  another  way*of  comparing    6*  and  (h  ' 

less  than  ^  •J    Repeat  with  several  other  pairs  of  numbers,^ 
having,  the  children  express  both  tHe  "greater  than"  and  the 
"less.     than"  Statements* 


Tell  the  children  that  we  Gan'  write 
this  way: 


"h    is  greater  than  .  2" 


h  >  2, 

writing  this  on* the  board..  Ask  a  child  to  frame  with  his  hands 
the  symbol- 'for* "greater; than".  ,   *     ■  *• 


rERIC 


&9 


is; 


Have  the  children  observe  thatychis  symbol^poUnxs  toward" 
the  numeral  for  the  smaller  number.    Next  wriiye  ^  < 


*  .  / 

;•    v  in  the  board.    Ask  a  child  to  read  it  .and  frame 'the  "symbol 

fo*r  "is  greater  ♦tna'n".    Again  f>o£ht  lout  that  the  symbol 
\         '     "looints  tovard!f  the  numeral  for  the  number  that  is  less* 


\ 


•Wrate  >  on  the  board, 
r  -  . 


\         v     '  When  you  see  this  symbol*  do  you  say  * 
"is  less  a  than"  or  "is  greater  than']?  - 
(is  greater  than.) 

v  Write    <t  cn  the  board.  >       j  ■  .. 

When  you  *see  this  symbol  do  you  say 
"is  less  than"  or  "is  greater  than"? 
■  /  ( Is  less  than.)  < 

On  the  board  write  several  mathematical  sentences 

i  *' 

usihg  both  -<    and   O.    Ask  children  to  read  these 
.to  the  class. -  t 

Write  numerals  for  Several  'Dairs-^f  numbers  with -a *SDace  . 

<  r 

between  the  numerals.    Ask  children'  from  the  class  to  ( 
wrjte  the  correct  symbol  betveen«the  numerals.  Then 
'as&  thlem^to  read  £he  statement  to  .'tfcre^c  lags'.   k&avs  the      jm  i 
children  notice  that  the  sentence    k  <  6    is  not  the 
same  as  the  sentence    6  >  4N  .  «•  * 


Pupil* s  book ^  /age  ^3§'/  Draw  a  ring  around  each* mathematical 

sentence  .that  Is-  correct.    Do  the 
f  i^st .  two  boxes  &c?bss ? ^e  -£°P  °f 
/the  page  -with  the'shildrenr  so  that 
they  will-  understand  'that  in  some 
boxes  both  starements*  are  correct  - 
v;  while  in  other  boxes  oMy^one 

*  -statement  is  correct.  \K' 


Pupil's  book ,  page,  37:     Children  write1  the  mathematical^ 

"  sentences'  indicated*  using  numerals 

and    >  "and    <  symbols. 
j    *    •  .  ?  • 

Pupil !s  book*,  page    38:     Direct  pupils  to  complete  this  page 

— ~  ^  writing  *>    or    <    to  make  correc 
statements,        **  ' 


i  * 


**** 
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.  Order  of  Numbers 


.  / 


p.-       *  /•* 


1 

h 


7    <'  5 

/  J 


5   <  7 


.  4 

4}  ■ 
«  V 

o  > 

6/'  . 

.  o). 

i.  J 

'  /•  ;■ 

#'»  * 

l      /          **'  ^ 

ERJC.  «. 

m 

v.-  • 

\ 

t 

* 

85 


'  36-- 


i 


1 


V 
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Qrder  of  Numbers* 


(  i 


7  - 


5  is  greater  than*  1 . 

•  * 

1  is  less  than*  5.  J* 

,\ 

4  is  less  than  6. 

4  is  greater  than  0 . 

■> .  * 

10  is.  greater  than  8.  \ 

2  is"  less  than  5  •  . 
9  is  lejss  than  10 . 

,3  is  greater'than  1. 

6  is  greater  than  2  . 
7/  is  less,  than  9.  _ 

5  is  less*  tyan  7.  . 


8  -js^  less  than  10- 


t  .  2  is  grealer  than  1 


5  >  1 


1  <  5 


V<6 

1 — "  r- 

>    9.<  to 

3  >  / ■'  / 

,  .   .  '.  r 

"  7  <  1} 
2  <,/£> 


ERIC 


37 


86' 
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Order-  ofNumbers 
•  Write  TCor  < 


i 


u 

3     \  9 

7fl     '/     7&  * 

7^  .  V    70  / 

y\  /  jl  . ,  f 

0    N  " 

*  • 
"60  80* 

j  • 
0     7,    j  \ 

•  V 

,         91  V  90 

1    ^  5 

r  - 

♦  , 

A9    y  AS 

to          on    „  ' 
•  *  » 

5j>-2 

■           24    X    20  - 

»  69  <  -41 

'  *  ! 

9  >•  4       !  ' 
*             v  ' 

 ■  i  c 

*     .10  <  305" 

-  .81.  <^  *86 

3  <  8  ; 

I:  - 

:  -    47  >  44*  * 

*  ^     .  r 

:  .   58,>f  53  ''V. 

.\\.7":>/?l  :A' 

< 


(  y 


r.  \ 
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I- 10.    Even  and  -odd  numbers 


J9 


Objective :       TO(  introduce  the  idea  of  odd  an&  even  numbers, 

*  •  '  y 

Vocabulary:    %Bven,  odd. 

 *  7 

MateriajD^it    A  flannel  board,  materials  for  flannel  board 

(apples  and  pears ),  rsmall  objects  for  each* 

child\  cax^s  with  numerals,  (t'  'through  the 

number  of  children  in  the  class!  and  one 

'  * 
numeral,  on  each  card),  number  .line  on  the 

chalkboard,  large  newsprinc  chart  as  shown:  . 


— a$r 


0 

'l 

2' 

3 

5 

6 

7  - 

8 

\  9 

11 

12 

13 

15 

16 

'17 

-18  S$ 

■  .20 

21 

22 

23 

2k 

25 

26 

27-, 

23 

-29\ 

•  '  -30 

31 

32 

J33 

3* 

35 

36 

37  • 

38 

39" 

'  40 

*2 

•tf 

i£ 

^6 

V 

k8 

50 

51 

52 

53 

5^ 

55 

56 

57 

58 

59  , 

>-'  60 

61 

62 

"63- 

6u 

•65 

.66 

67 

68 

69.  - 

\  70 

7-1 

'  72 

■73 

75 

76 

77  • 

7.8 

79 

-  30 

3i 

S2 

63 

8»t 

85 

86,, 

•87 

88 

89 

•  oo" 

o 

92 

93 

94 

95 

96' 

h 

•  97  . 

98 

99 

* 

-9 


i     -Suggested  Procedure:  *  "  ; 

Remind  children  of  1  times  when  "hey  may  have  tried- to  choose 
a  *  *,/  '  .  . 

<*     -''up  s&defe  to  make  two  teams  &z  tnait  eacja  team  would  have,  .the 

)     *same  rjumber  of  Members.  •  v  . 


4 


^    f  *  Spme times  you  came  .pat  even^  and  sometimes 'you: 

\  -v  ^,  "-^  v\  h&d  one*  pbrsbn.teft  over^    'Cfculd  ycu  tell  befoye- 
V  ♦  ■        y0U  chose  Shat  yoti  .would  or  wouldn*V  come  out 


even?  .r  . 


.  The  answers  to' -the'  la*-*  Question  should  reveal  the  extern?  to" 
.  „ which  children  already  i^ae«;star;d  the  difference  between  odd 


v 

-J. 


k  and  eyen  nuit&ers,  and^tJoe  use  of  £roGedur£E-»  suggested  below  ^ 
^£  :  yill  «dfepen^on  the^needs  o£  the  class  i 

^f*.9?f  ?  ,v  ,r;f 


«  .1. 


^  0 


ERJCH  -^•♦■v^^.? \>  r       38 •  _>  /,  ' 


■  y 


80 


J 


You 'may  wish  top  designate  eight  children  i®  stand  "at  the 
front  of  the  room  and  then' assign  them  to  two  teams,  one 
on  the  left  arwlrone  on  the  right  of  the  room.  Children 
should  notice-  that  with    8   you  "-come* out  even".    Do  the" 
same  with* a  group  of    7    and  observe  that  there vis  one 
left  over.  "  '  + 

t  Distribute  numeral  cards.    Direct  each  child  to  count 

'  out  from  his  set  materials, the  number  of  objects  shown  - 

'on  hi/f  card3  and^  put  the?  rest,  away, 

* 

Letts' see  what  happens  when  we  try  to 
separate  t^hese  objects  into  two  subsets 

*  -  with  the  same  number  of  objects  'in  each  * 
•  subset.  •  . 

.  '      *  i  '        ■  *  .  * 

Wfceg  will  we"  come  out  even  and  when  will 

we  have  one.  left  'overt  -Letrs  make  a  chart 

to  remind  us^of  what^e  find'  out.  t  m" 

*  s  i        4  J  * 
Make  the  following  tabulation  on.  the  chalkboard: 


Even 


22 


'Not- reveal 
.  13  1 

11  ! 


etc. 


Record  rejsuJLts(of  pupils'1  a\temjgbs  to  make  ttfe  equivalent 
*>subseVW ,with  their  materials.* 

out 


/Waeri^al'Xi  have  finished)'. explain  that  numbers  ,  that*  come 
even  ar'e>  called  *even  .numbers,  bux  ifetwe  nave  f one  lej^t  over 
we  sometimes  calXii^^he  "od£~anew  so  we 'call  -all'  numbers  • 


}  '    thdt  are  )not  even  ftfcjl  mlmbeVs.-l  E*aseV'Not  ev£n?'  and1 
\  '     write;  VOdd".*  /  .    /.      ^  .         *  ^  (  ' 

•  Use''  the* hundreds  chart  and  ring  with  red  the  even  numbers 

■    t  •       ♦  ;  • 

','       recorded 'on  the  board,  checking  them  off  the  chalkboard 

}/      lifting  a'sv^ou  do  so.    Have  the  evep.  numbers  q&ad  in  or^ler 

from  the>*<5hart.    .Point/to  the  .last  one  ringed  and  ask6what 

'  ^ithe  nex^  even  number  would  be*  *         t  .  ' 

,  *       '        .  1 

Is  there  any  everf  number"*before  *'2  >on  the^chart? 


» - 


0 

ERIC 


> 

-89 


81 


(Children  may#,be  hesitant  about  suggesting  0.) 
You  can't  imagine  .separating  a  set  with  no  members 
into  two  sets,  but:  at  least  you*  know  there  wouldn't 
begone  left  over. .  If  t£ers  isft't  ah  odd  one,  the 


number  must  be  even. 
List  the  even  numbers  onj  the  chalkboard  in  Uhis  way: 


V 


o 

2 

4 

6 

8 


10 
12 
'Ik 
16 
16 


^20 
22 
2± 
26 
28 


^0 

32 


X 


If'nb  ehild*  notices  thes -pattern,    0,  2 


k9    6,    fr  call 
attention  tb  it*"    Ring  the'  odd*  numbers  on,"  the  Hundreds 
dhart  with  fblue.    Have*  them  rea£  alou4    in  order,  and  list: 


,21- 


n 


35 


/' 


11 

12  '  ;23 
15  !25 

i7*:27       •] .     v  y  .     -  ; 

19"  )S»    ■.         \        .  i 

!  i  What  would  tfie  next  odd  purnber  be? 

•  Direct  attantion  to  thlf  number,  ling  and  ask  cfeldren  to 
imagine  a  cricket  on  other  small  feature  vho  start*  on 
0    and  skips  over  one  «p&int  each  $tnse  he  jumps.  ''  He  would  ,  .. 
♦land  firs£W   ,2,    the>'    on  h,    Ac.        i       i  ' '  N  ' 

'  *         '  \ '  \  /    ,  •  /  >  ,  •  , 

•t*.  What  tfoint's*can  he  touch/?*   (The ,  points'  with  even  , 

4^%b£|:s.)    ^ufe  he'lan^lop^  TWhJc?    (se^aus/^  :- 

J*lJi-    is  an  £ve?l  numbeV.)    J^-Z  etc.  '  J  '#  ** 

'Could  he  land  on    35?  *V      /"  * 

§uppose  ne  smarted  on  ^?    Would  'he  plana  on 
19?   "On    ]\8f\\fay?      .     \  "       ^'  ' v  ' 


V 

f  \ 


Have  a  ,chii&  "count  by  .twos  startings  with 


Stotrtiim  at 

16    and  sayr 

.What  evs*a  number  cctfies  before    lb  J/  vjhat  did  / 


rvou_say^  Jua^J^fcre  you  ^a id  "sixteen' 


:RIC 


90, 


4 


r  .....        ;./*Ha\fe  a.^ftii'd  count  "by  tuo^starti^.wj.th^.1    and  stopping  ex  - 15  C 

'  for^thfc  Qddf^wnber  jugt  before    15-     *         .      •  -  ./•"V'V'V 

#    :     .     Iftfeiidren  ha^e  t^oubfe  with-  the  ic 


idea  of  the  odd  number  ..- 


just  "before,  or  after  ©  giVen  odd  number,  put  such  sc$j}est&;      '  -  ,  *  £f*-y 
'  4  felt  •  armies  , aha  .pears* 'on  the  flannel  board":    '  '  ~\  <VV":' 


_  indicate,  one- of-  the- apples  aa&  haye  a  child  pokifc"  to  £he/\ 


apole  before  it"  (jU.  e , just*  to-  tfte  left',  of .  rt  )j  iz 
— - —  j    *  *       v  ' 

a  pear  and  have  a  child -point,  to 

after  it,  etc.    '  Jt        N  . 

*  .  Pupil's  Jpoo*,  pages    39  -\ ?&£}j&*m  Children 

number 
to  •ItV^be 


If 


.  83 


Even  Numbers 
Fill  in  the  boxes. 


V 


•  1  T 

,>•;'••  0  ■ 

.  •*  4 

4 

■  c  ^ 

V  i  *  7 

.  /-*> " 

1 

•  t  / 

,26.  . 

* 

C  . 

'.'  "42 

- 

If* 

;      '     \  * 

•f 

..  . 

» 

V  • 

:.-7y  ...v 

/^''; 

74 

,  rf 

?£<  ■•'r 

$6  - 

\<     /    -:  : 

•  /90 

''    T  t  • 

■  j* 

« 

98,'.; 

A 


A  ERJC 


JW3 


4       J  7> 


4  A^fe/:-.. 


< 

8U 


*    Even  Numbers 


'jl/  Which  even  il umber  comes  next? 


32 


4 


46 


IT 


What  even  nfl'wF  clbesybefor'e?. 


■  J 


V     _  ? 


I?*  • 


6  tC 


v.. 


♦  * 


°  •  v. 


.jWliat;Md  niufit|fr comes  next? 


.J 


.  ' '  **;■ 

••.-v-V^-.C. 

i  *■  ■  ■   . %  *-  -  •  t 


.  7  ' 

— ^ 

•V 


4/ 


;  'V' 
»  * 


87 


91 


I 

-  /i  • 


umber  fcoijies  before? 


r 

#4- 


J 


ERIC 


95 


U2- 


v 


87 


+  2  «  - 

y 


£••+,0  8 

►  • "   *  • 

^  —  — • 


All  the  abends  above  are  •  verr 


pdtj- 


'  I. 


;Anihe  sjiipsr-are  ^ : 


if*  3  ^ 

-  -1,+  1'  f:^ 


1  4-. 5  = 
3  +  3  - 


•5  -+  1  ■   '  J&_ 

A:   HT~~ , 

3  + 1  i ;  ^ 


V 


'  5.'+ 5  ■ 


...     .      (  ■ 

*  s 


I* 


even 


AH  the  addends  are 


4  % 


966- 


*  Tiirihe  blanks. 


2  +/l  -     J  4  '  *        •    "     -'5  +*6  -  . 


4  +  1  -  __^T_  *     '  3  +'  2.  -  ,  ^ 

f  •  * 

•0  +  '3  *         - !  3  +  0  » 

.             ~ '  T~  •         *       *        •  * ,  • 

2  +-3  ■         •  5  +  2  ■«."  7 


•  v  ''v*  *  2  +  2  =  A  '  i-'   '  -  '1  +  2  «.    ^  ' 

' '  *~  •  '  *'  -  '   •        .            ~  '  • 

a*   >"  .   •       .  •  ^  '    *  *  /  ,      •*         •  . 

4.'+  2  =.    ^    *    •  '  ;      3"'+  2  *  V5"  -• 

-  ~  *   .4      •   ~  .  V      .     .    .   ' 

»      .  :.  :           .-    -  •.".'"*"'.""  '. 


5 


4 


l?Y>V 
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<jf  Further  Activities:  *  .  ' 

•  *"    5      •  •   .    •    •  >      S  ' 

More  able  pupils  may  be  asked  to ^ list  ;the  members  of  certain 

•  *  sets  of  numbers,  for  instance,  the  set  of  odd  numbers  starting 
v    •   vith"  9  .and  ending  with   43.  -You- may  teach  the  meaning 

of  three  dots  in  1*+,  16,  18,  .  52  and  "make  assign- 
merits,  to  be  completed  on  fyindreds-seuaife  paper^  such*  as:' 

List  the  members  of  Set    A:    9,    11,    13/  ...  *0 

Set  ^  B:    3,  •  5,'^,.    ....  21 
s$  Set-  C:    0,    2/-  1*/   ...  2^ 


Pupil's  book,  pages    ^5  -  ^9:* 
&       Pages   ^5    through   k$    of  the  pupil's  book  may*  be  used  for 
review,  at  this  time .  ^ 


90  .  .     .  , 

If' 

REVIEW  EXERCISES  FOR  CHAPTER  U  ' 
Show  sets.  Use  X'  s.     .*    .  j  • 

.'!'''  .  - 

has. one  more  member  than 


has  one  more  memDer  than 


has  one  fewer  member  than 


/■ 

has  one  fewer  member  tlwi 

■■■':'y 

'    '  '•  ) 

v  f 


Write    >-  or  .< 

7     X1  ' 

15-  <  16  „  '  . 
i?  <  ,52 


/39  >  24 


48 


40 


90  >  88 

_  J2  <  v  21 


• .  Addition  and  Equations 


.•  r 


Join 


and  «■ 


Equations 


•2+  3.*5* 


91*' 


Joiri 


Equations: 


✓  « 


Fill  the  blanks: 


\:  4^  +  1 

%  4 

/ 

'+  2  = 

V,;  6  +  0 

?  ^ 

/ 

1 

+  __£;_ 

-  6 

;:^2  +  3 

:V  *** 

* 

/ 

+  3  • 

o  • 
ERjC 

•  /, 

3  /+ V»  5 


2  +  2 


92  \ 


•Subtraction  and  Equations  - 


How'  many  are  in  the  starting  set? 


How  mai}/ are*  in  the  set  removed?  -  "2  j  » 
'  How  many  are  in  the  set  remaining?  _Z_ 

y  Equation:   b  -"2  zjt   L_ 


Fill  the  blanks: 

«.-.?  ■__/_. 

4  -  2  - 

'       '  *  *  *  -        |  • 

5  -  o  =  '  s; 

4-4.=  _j2° 

6  -  2  *  -  # 


)- 


I 


1 


3-1* 

i 

•5-3 

3  ?'  A 


4  - 


ERJCx 
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93 


Fill  ih  the  blank  in  the  first  equation.' 
Write  a'n  equatiorrto  show  undoing.*  . 


<-4  -f  1  =  5" 


-3*2  =  ^ 


/  Write  the  numerals. 


3  ir  O  2.3 


i 


/V'     /3-  \  16 


17  :  •  /? 


•  4 


^  9 


20      •  30".  -  ^ 


.  » 


10     •  15 


3  , 


-2^ 


li02 


r 


9* 


z>*  Fttl  the  blanks. 


\ 


6 


10 


J2. 


-- 


 r-t  

J  7  ' 

9*"  \ 

11. 

13- 

.AC 

17 

■/  9 

\m  20 m 

40  / 

.  >S  

.  •  60" 

» 

35. 

4a. ' 

''•  745 

Draw  rings  to,show  even  numbers.  •  , 

•7    .                   13  '  (S> 

•>  t 

49     V.  (fcj,      (16)  r'o; 


15  Vjfi). 
5*7  81 


What  odtfnumbercomes  before? 

73.  •  15      \    *     •     7  *9. 


.91 


'  V //  13 


What  even  number'conjesXafter? 


26  JL* 


.54. 


38  ^ 


-2  ' 


21 


.68 


.98     /££  jg 

.  81    *2*  y 


•ERLC 
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Chapter  II 


'ADDITION  MD  SUBTRACTION:  REVIEW 


Background    •  >?   -  \  , 

In-  Section    II -1    the  device  for  representing  numbers 
*0,  -1,    2/  ...  by  means  of  equally  spaped  points  bn  the  „ 
number  line  is  used\to  help  visualize  addition  ^  For 
instance,  -  the  result \  ^* 

9  ,  *\. 

2+3 

*  *  " 

of.  "taking    2   «and  add'in-g  to  it    3"    is  piptured-on  the 
number  iine  as  taking    2    steps  to  the  rjlght  (beginning 
at    0)   van'd  then  taking    3  H  more  steps  to  the  right, 
thus  arriving  at    5*  as  suggested  below.  %  ■ 


1 


,5 


-6 


It  is  to  be  -noted  that  even  an*  equation  like  •  • 

'     39  +'3  =  ^2 

i-  •  •  •  , 

is  easily  seen  on  tfte  number  line  (just  take    3  steps 
to  the  right,  beginning  at  <  39)    without  any  need  to 
appeal  to  nregrouping"<-sbr  place -value*.  ,  *" 

Section  II-l  also  makes  use  of  partitions  to  help 
review  tjie  addition  facts,  particularly  for  sums  of  •  7, 
8,  9  and  10.  ,  Corresponding  to  partitions  of  isets,  we 
may  also  speak  of  partitions  of  numbers.  The  partitions 
of  the  number  19  for^example,  are  the  various  pairs  of 
whole,  numbe*rs  whose  sums  are    -f,    namely  \  ^ 


104 ; 


96 


0 


7,  d 
'6/i 
'5,  2 
^3 

2,  5- 
1,6- 

°K7 


}    Notice  that  these  are  ordered  pairs.    That  is,  we  list 

*  separately,  for  instance,  the  pair  "  6,  1    and  the  pair' 

1,  6.*  One  reason  for  this  is  that  later  we  shall  wish 

»    to  make  a 'point  of  Rising  (especially  in  Sections  II-5"  find 

II-7)    the  commutative  property  of  addition,  in  ac'ctordance'  ' 

^  with-wfiich  -  '        *  * 

*  • 

6  +  1  =  1  +  6, 

>  t  i 

'Section    II-3    introduces  an  addition  table  to .record 

systematically  the  addition  facts  for  sums  through  10 

•  *  ,*  . 

(and  perhaps  a  bit  beyond,  when  vou  feel  that  your  class\,  • 

or  a  pa*rt  of  it,  is  ready  for  this).  *  Here  you      *m  . 

should'  make  sure  that  pupils,  really  do  understand  how  to 

l  '    *  * 

*use  the  charts    for  instance,  that  the  sum  which  results. 

from  taking  -h    and  adding    3,    is  found  in  the  table  , 

at  the  intersection  of  row    h    and  column    3;    as  shown 

below,  * 


+ 

— i 

0 

1 

2 

3 

k 

.5 

0 

1 

2 

i 

3  1 

k 

7 

»«*. 

< 

> 

• 

10  5  J 


t 
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Specifying  V  location  in  a  tttble  by  giving  its 'row  and 

column actualV  amounts  to  using  geometric  coordinates, 
.  j  •   > 

-  an'ijlea  which  will  be  carried  further  in  Book  III,  Cnapter 
>     III;    Describing  Points  by  lumbers.    Indeed,  It  is  .this" 
,  v     idea  which  lies  at  the  Jieart  jpf  what  is  oalied  analytic 
geometry/  0*.     '         ,  7"™ 

*  • "         %    .  \ 

%  The  review  of  subtraction,  in  Section    II A,  uses 

familiar  ideas  and  teaching  devices.    Fdr  .instance,  to 
clarify  the  subtraction  equation  '  < 

•7  -  2  -  5  ' 

a  set  of    2    objects  is  removed  from  a  set  of    7  objects,' 
the  set  remaining  consisting  of  /  7  -  2    ^r    5  .  objects ♦ 
(We  will  refer  to  this  set  as  the  remaining  set,  or  the    '  *. 
set  that  Remains.  »  However,  we  will  not  think  of  it 
as  the  remainder  set.)'   We  may  also  partition     sat  • 
of    7    into  a  set  of    5    and  *a  set  ©f    2    in  order  to 
visualize  #the  aldove  subtraction  equation. 

Section    II-5,    involves  the*  inverse  ("cooing  and 
uridoing")  relationship  between  the  operations  of  first  • 
adding  and  then  subtracting  the  same  number*  <  For  instance 
.  corresponding -to  fthe  operation  of  adding    3'  ("doing")' we 
have  the  operation  of  subtracting    3  ("undoing"). 

There  are  -two  more  comments  to  be  atade  about 
Section    II-5.  "  First,  as  note4  above,  the  commutative 
"  ^  property  of  addition    (6  +  1  =  r  +■  6, etc*-)  iS  used  here. 
Second,  pupil  page    7&%  is  marked  with  a  star*      ,(^J  to 
show;  that  it  is*  intended  irjainly  for' the  more  able**pupils-» 

Section    II-7    concerns  the  relations  'greater  than 
.(>)    and  less  than    (<).   "Since -theVchiiareh  tend  to  confuse 
.these  two  symbols,  a  memory  prop  is  offered:  ,  in  en  expression 
like  •  ' 


or 


8  >  6 
6  <  8 
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the  symbol,   >   os  .<    always  "points ,  toward"  the  numeral 
for  the  smaller  number  (here,  6).    Again  in  tnis  section 
Vhere  is  a  starred  pupil  page  "86    intended  primarily 
•  for  more  able  jJUpils  •   x*        P  *      x  >. 

Section    II-8    involves  the.  associative  property  off* 

addition,  illustrated  by  equations  like^  3  +  (2.+  U)'  =  - 

(3  +  2)  +  fc.  -  After  children  have  become  somewhat  familiar 

with  this  property,  it  is  used  along  with  the'  commutative 

4  ~  :  

property,-   (2  +  U  =  U  +  2,    etc.)  to  give  a  "systematic 
,  .  •  >  v  •« 

way  of  seeing  why  it  is  that  ih'a*  column  computation  li}te  " 


\ 


3 

2 


we  get  ^he'same  result  whether  we'  add  "up"  or  "down1".  * 
♦When* we  add  adown"    we  start  vith  the  '  3,    ad^the  2, 
and^then  adcf   h    to  their  sum.    Using  parentheses  we 
may  symbolize  this  thus:         *  *  , , 

(3-+  2)        ,  . 
1       »      .:  *  ■'   •         . '  v  ■ 

When  we  add,\'up",  we  start- with  the  U,',add  the  ,2,  and  ■ 
then  add  the  3  to  the  sum  of  k  and.  2.  This  may  be  * 
symbolized  using  parentheses,  thus:        ♦  * 


V 


*    1       •    '      '  2)  +  3- 

Now,  tuning 'general  .principles,  (rather  thar\  juct  k* 


^addition  fact*** for  ,the# particular  /lumbers  in*  this  example) 
we  wish  to  see  why  rtj'is'that  tbf^Sinai  result  is  the  seuije 
in  both  cases*.    More  specifically,  we  wish  'to  use  ttfe^  f§/ 
associative"  and  commutative  properties  of  additiorijto* 

justify  the,  pguation  %  ^  #    ^        *     1  ^       ^  f^* 


,107     _     .       •  s 


vi  day  do  this  as  follows:  4<       '  ' 

(i+'2)*  k  =  3  +  (2  +  k)       (By  tlijt  associative  property.) 

•  '«"3  +       +  2>      (Since4  2  +  U  =  U  '+  2  by 
'  '  *  commutative  property^ 

>  j=  (U  +  2)\+  3       (Commutative  property.) 

The  last  step  is  justified  by  the  commutative  property  ^ 

applied  to  the  two, number^    3  sap<I ,  h  +  2.    It  is  hoped. 

th^t  at  least  the  more  able  pupils  will  s\»e  that  the  above 

is  a  general  argument  that  wcul^vork  equally  well  for 

anv_  three 'numbers,  and,"  not  just  for  the  particular 

numbers    3,    2,  »  and  '  r      .  *  „ 

,  ©    •  * 


< 

r 


*******   


JI-1.    Mdition  using  the  number  iine 

.  (  ,  tr* 

Objective:       To  review,  the  .addition  facts  through  sums 
;  ;  *    of    10,    ttie  commutative  property  pf* addition, 

\         and  the-  addition  property  of  zero-* 

Vocabulary:      (No  new  words.)         ,  -       -  , 

/-'Materials;   *   JFlann&l  board  materials,  number _line  on 

*  '        chalkboard,  chalk  '.of     2   different  colors;  - 
J*"  a  set 'of    io   objects  (bottle  .caps,  disks, 

etc.)  for  each»child. 

'  Suggested  Procedure: 

'Put  a  set  of    h    objects  'and  a  set  of    2  ,  objects  on  the 
fj/annel  board..  Have  children  tell  the  number  of  object s* 
in  each  set.    Then  join  the  set  of    2   objects  to  the  set 
.    of    h  "objects.    Have*  children  tell  tlie  number  of  members  ^  ' 
in  the  union  1.  Ask  for  the  equation  that  relates  to  the' 
,union  of  these  tvo'sets.'    (**  +  2  =  6.)   Write  it  on 
1  chalkboard  under  the  heading  "Equations"..  ;• 

-  Separate'  ob'jects  oft  flannel  board  into  sets-  of    2  and 

.    members,  and  tnis  time  join  the  set^of   h    objects  to' the ,  - 
set  of    2    objects.    Again  ask  for  ;tiie  equation,,  t2  +  h-  =  6 
,  and  write  it  .beneath  theTipt  -equation.       *  ? 

\  '  \  *  "  **" 

Repeat  the  prx>cedur^  with  materials  oil  flannel  board  to 

show:    5  +  U    <ind    »  +  5i    7  +-1    and   1  *  f ,    8+  0*  and'*; 

-    0  +  8,  etc.'    (With  many  classes  it -may  be'  des^xjabl^  t§ 

have  children  use  their  own  sets  of  objects.    For.  inst&fide, 

-  write    8  +  2    on  the.  chalkboard,  have  children  form  ^ets, 

join  themr  and  tell  yoix  the  number  of  the.  union.. )  Point 

out'fihat  when^ets  are  joined*  the  new  set  is  called  the/ 

union;  when  numbers  are  added,  the  result  is  called  the 
■  -  *     '  •  * 

sum.    Both  ^now  and'  later  in  *the  lesson  it  is,£d£ed"that 
— — —  "•*<t~^w  »  * '  ■  ! 

'  pupils  will  notice,  the  commutative  property  of  addition^ 
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r    that  adding    1  to  a  number- gives  the  next  whole  number, 

.sand  that  If  Q  is  o$e  of  the.  addepds,  the  sum  is  equal  to 
•  '/•the  other -addend.     -  *  1 

»  ^5?he  .Helpfulness  of 'these-  concepts  may  be  demonstrated  to - 
children  by,  .writing:  •«»'.. 

.     ,  ,   •      -*        •..  i     52  +  36-=i88  ^ 
,  :         m  i  36  +  52  = 

"*   Children  who  understand  commutativity  will  be*excited  t 
to  say*"88!M  •  '  T  * 

Use  several  examples  of  this  kind  and  of  the  following: 
.  1   "    *        U58  + 

.      62  +UV  = 

'  *  1  +  76  =     '       *      '  ^ 


Leave- several  pairs  of  equations  on  the  chalkboard,  point 
td  the*  first  equation,    k    +  2^6,    and  ask  how  the , 
number  line  might  be  used  to  illustrate  it.    We  can 
hope,  suggestions  and  demcfostra£i<ps  will  "be  given  by  • 
children.  .  If  necessary, .  you  may  need  to  demonstrate.  • 
Ifote  the  starting  point' and  also  ,the  intervals.  Ttfe 
numeral  %s  writ/ten  at  the  endpoint  of  each  interval. 
Wi^h  children  w£  can , refer  po  these  ad  jumps  or^teps. 


0     12  3^567 

*  Starting *at  we  first  take    k    jumps.  * 

o  Then  we^take    2.  jumps*    Kow^many  "jumps 

4^^?  f  .     *  have  we  faken'all  together?   \6)    How  *v  - 

■1.*  -  far  are  we  ^rom  the  starting*  point? 

:  .  1^       .        I  (6  -  jumps.)  -  What  poinV  shows  the  sum  of 

V"  *    *  W  *    and.  2?    (6.)  *  ,  . 


UseiOhalk-bf  a  different  color  to  illustrate  =  6. 


.  F 


1 


f 


0     1     2     3  5"    6  7 


'     Where  do  we -start? 


•         ,Hpw  many  jumps  do  we  take  first?  *.  (2.)  -  *' 

'  s      '  —     »  *  ~ 

Then*,  hoy  many  jumps  do  we  take^ 

How  many  jumps  are  we  from  the  starring  point?  (6.V 
What  point  s£ows  the  sum  of    2    and    U?  (6) 

•     '  /  ' 

yUse  the  same  procedure  with  other  pairs  of  equations^on  the 

>  * 

-  chalkboard-    "Have  the  children  show  the  jumps  on  the  number 
line,  and  use  different  colors  for  each  equation. 

Whe^\all  equations  have  been  illustrated,  erase  them* 
—  *  *  v*  '■,    ^  <  -  * 

'</  On  the^umber  line  shpw:  ,      *     '   * 


-  ~  *  -  (;   -  What  equation  'is  shown, on  the  number  line?  ,(5  +  \ 
v/  What  point > corresponds  to  (shows) ^the  sum?    (9*)  " 

-When  pupils  seem  to  be  able  to  (a)    make^a  number  line 
picture  for  an  equation  and    (b)    g$ve  an  equation  for 
1  a  number  line  ■picture  without  difficulty,  use  Pupil* s» 

book,  pages    50   through  -53-  •  s  • 

*.  '  -  * 

.  4  *,  j 

Pufiil's  book-,  pages    50    and   51:  *   .  ■  * 

*    ;      >     "  „  These  phages  are  for  use  witty  the  group.    Some  4  . 

children  may  be  able  to  use    52    and  53 

independently". 

Pugil 1  s  book,  page    5**-:  y  £  , 

Children  «should  review  and  apply  the  ideas  about 

♦  . 

0,    1,    and  "2    as  addends  from  this  and  earlier 

'  'i 
»,\  lessons  ♦  /  „  - 

."  '  111   -•"  •  ' 
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Using  a  Number  Line  When  Adding 


Show  a  picture  of  2  +  3  =  5. 


What  point  shows  the  sum  of  2  and  3?     ,  5 


6 


•a 


f  ■ 


Show;a  picture  of  3  +  2  *  5. 


0  .  •  i  2  .3  0  4  5 
What  is  the  sum  of  '3  ,and  2? 

"  * 

T  Look  at  both  pictures. 
'  •    •  2  +  3  -  3  +  J2' 


5" 


.10- 


ERJC 


5 
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Equation:  6  +  2  »  / 


Use  the'number  line  to/show  the  sum  of  3  and  7. 


0     1    2     3    4     5    -6    7     a    9  10 


Equation:  3  +  7.  =  IP 


Use  the  number  line  to  show  the-sum.of  4  and  5. 


Use  the  number  line  to  show  the  sum  of  5  and 


4  . 


T5 


¥r  2,  3 


9  10 


Equation:  X&+'3 

\  * — — 


Use  thef  number  line  to\Show  the  sum  of  3  and  5. 


8    9  10 


Equation:  3        fe  £ 


;5  +  3  -  3  +  jTi 


Use  the,  number  line  to  show  the  sum.of.  .9  and  •  0. 


:  ( 


•  •  • — 


i  .  -  Q     1     2     i     4    5     6    7     8     9"  10 


Equation:   ^Vt°"^  ■ 
What  point  shows  the  sum  of  9  and  0?  _9_ 


Ose  the  number  line  to  show  the  sum  of  0  artik  7. 


1,    2  «3    4  -  5**16 


71  |  8,  9 


4- 


10 


Equation:  £ffj7  g  '7f  j  ^J_J  ;  Vj . 
What  point  shows.the  sum  of  0  and  -  7?  / 


Use  the  number  line  to  show  the  sum  of  6  and  1. 


0     1     2    3     4    5.  6 


Equation:  6  +  1 


7? 


— •- 


8     9  -  10 


Use  the  number  line  to  show  thejsum  off  1 

and  8.1  f  '?? 

* 

^  1  1           1  i 

>    1  v  2  '  3    4    5   6  ;  j 

8    9   ^10     1  : 

Equation:  /  >  f  -  cf 

\ 

e                                     <  V 

*♦    *  ° 

--   -           ■     .  .     ■  1 

r 


-  Renaming  Sums 


7  +«f\  _£?  _  §  +  2  =  _/___  *5  +  2  *  _7. 


9^  ^  5illB 


EMC  . 
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.6  +  4> /  &  ,  .  8  +  0.-    #    -        '    9  +  0  »  ? 


*  -  \.  • 
6  +  'I  -  -71'    ;  *       8  +  l • J     "  ■      .9  +1  /<? 


•6"+  2  -    8  +  2  =  _/^__  9  +  2  -  _// 

7  +  0  • -J2i—   '         6  +  0  -  5  +  0  - 

•7.+  1  -    /  ;6  +  M?  -    7  5  +  1  -  sC 


Fill  the  blanks:  ; 

1  +  8  -  ■     0  +  7  =  _7__  2'  +  8  -  /£__ 

J  » 

• 0 '4f|!*u^__ t  s    ^2>  +  5  =  _ZL__  •  i  +. ?  •  _/£__ 

Y+;,l!»     7               37  +  0  =  37  +  <1  -  'if 

26  1*1  -,^7,'  '  '    59  +  1  =  46  +  2  -  4^ 


Further  Activities: 

Use  "Drill  Doughnuts'1,  of  which 'a  detailed  description  is 
given  below,  for  added  practice  at  this  time  and  in 
future  lessons.  .         ,  *  s     *  K. 

"Drill  Doughnuts"  may,,  be  used  to  advantage  for  additional  *  • 

practice  in  adding,  subtracting,  and  multiplying  .both  -> 

for  the  basic  facts  and  for  encouraging  mental  computation 
✓  • 

later m on. 

■+ 

For  each  child  in  the  class,  prepare  a  "Doughnut"  cut 
from  cardboard,  tagboard',  or  other  heavy  stock.  Disk 
is    hr-    inches  in  diameter,  center  hole  *  is-  1  .inch 
in  diameter'. )    Use  a  red  felt*  pen  for  writing  the  numerals  orf 
x>ne  side  and  a  blue  felt  pen  for  the  other  side. 


Give-tfach^chiia*a  Dougjinut"  and  a  sheet  of  newsprint,^ 
9"!x  12".    Tell  children  to  fold' paper  in  half  {to  yield 
two  sections  on* each -side  of^paper,  each    9"  * 
Have"*i)oughnut  placed  ok  paper  so^iat  zero  is -at' the  top, 
anci'thgre  is  room  on  e|ach  'section   of  papier  to  write 
>*^ppftls  around" the  ed^e  of  the  Poiighnut.  Tell^hildren 
to  ,Jh6ld  Doughnut  stillj,  not  to  trace  around  it,  but    ,  . 
to  write  .bn  ""paper  through  the  hole    in  the  ^-middlj 
"5  +  '  ".  ,x  Beyond^theledge  of  trie  Doughnut,  on  the1 
-    newsprint,  they  should  write  the  sum  of   5    and  th4*- 
numlSer  indicated  on  each  section  of  the  Doughnut. 
Jlertt  move  ])oughttut  to  another  section^ of  the -paper. 
Give  the  number  and  operation  sign  to  be  written  in  Ihe 
V  center  of  the -Doughnut*     >  %'         '  * 

<:  .    -  •  11?  - 


1 


11        5  +>  *etcv  Children  a&ain<-write'  answers 

^the  Doughnut  on^he  paper.    This  activity  can  to 

•using 'the  four  sections  of  the^paper. 

'  *  '  ~  .•  ;  ^  •  /  j  * 

Wfceh'all  fou|  sections-  of  paper  are, finished,    40  j>r«Mems 

?have  been  dojje,i£  |lue  side  is  used$    2*f    if  re'd'  side  f&\ 

useii.    You  can  make  a  key,  and  sirfce  only^the  center,'  er§&y 

and  the  answers  appear  for  each  section,  checking , papers, 

is.  easy.    Eventually  all  'that  is  needed  in  the  way  .of 

preparation  for  practice  is  the  following  on  tlje  chalky 
*  41     1     *  *  "  '*  J ' 

board:      *  '       •  -  *  -  \ 


\  • 


-10  -  ' 

8W 
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-2,  Partitions 


Objectives:      Tp  partition  ^etfc  .o*    7g  8^  9,  *>-and  1Q; 

t  *    :         !     \  ^.f 


sets  l,x 
va4  correspo; 


and  to  learn  vm  corresponding  addition  facts, 
f .  '    •  "         ,V6cabu\ary:  ~*~(Nc  new  words.)'!  *'     .    1  '  *  * 


f  '  Materials:     '  Objects  for  flannel  boarc),,  yarn^jnanipulative  > 

i  <  '  "materials   *(10    objects  -and  yarn  for  each  child) 


Suggested  Procedure*:, 


*    '  The  following  procedure  is  used  for' stfms  of  seven,  eight, 

'  s  *  nine  and- ten.    If  your  class  is  familiar  with  thos'e  sums, 

,     9     you  may  wish  to  adapt  this  material  to  the  extent  of 

—  —      review  that  is  necessary,  (  ' 

—     -  - 

•*  Partitions  of  a  set  of    7  t 

Put  a  set  of  '7    objects  on 'the  flannel  board. 

y  •  , 

m  t  What  is  6ne  way  we  could  partition  this  "set 

of    7  'members  into  just^two  subsets? 

mi^'  _    Use  yarn  to  show  any  partition  a  cttild  suggests*,  e.g., 
 6    and    1;  *  .  '  .j 


ooocoo  o 


5 


*  Explain  'thatT  the  word  partition  may*1>e  \ised  whenever  we  * 

•  ^  v      *  "  *  — ;  

^-  '  thiftk*of  sejfaratirig^  a  set  into  subsets,  whether  they  are 

*  -     :  eauivalent  subsets  or'nnt.  '  ?  \;  ^ 


# equivalent  subsets  or'not.  1  V*" 

i  "  s       *  ~  / 

'  Leave  the    7  ( objects  on  the  flannel  board  ancl  have  children 
—    _  f  ;  *fr 

rd  < 


?show  other  wav^  of  partitioning 'it.    Record  on  chalkbpard:  \ 
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Show  that  when  each  pair  q£  'numbers  is^added,  their  sum 
is*   7,    illustrating*  by  joiping  sets.' 'For  instance:- 
„  ,7=6'+  1.    Join  a  set  of    1    object  to  ,a  set  of  6 


*    objects  and  write    6  +  1  =  7.    CttUdren  are  more  familiar 

w^th  the  latter  equation  .^nd  may  find   7  =  6  +  X  awkward 

*  *  * 

at  first.  ■  c  * 


Pupil  rs  ^book,  page    ^5 :  x  4    - . 

z  Chil&pen  should  show,  by  a  mark  .on  the*.  ^ 

_  ►    picture/  the  partition  indicated  and  eomplete^ 

the  equation.  •  • 

*   *  »  * 

,  Pupil  rs  book,  pages    56   and^  $7;' 

Te  11  /cl^rdren  to-  count  the  objects^in  each 
f  ^:slt,  w^ite  tiie"  number  in  "the  first  blank,  f* 

show  the, partition,  and  complete  the  equation.  . 

As  - 

Pupil 1  s  book/  ^age  ,  58:  *  *  • 

.        .  Fill  the  blanks  .to.  show  the  partitions  indicated. 


'  i"  --ti 


i 

*    I  ■ 


-1 4  i  - 


ERLC 
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,  Partitions, of  Sets  • 


4 


113 


4c 


8     -  4  +  4/ 


7  /*2  +  S. 


"7^  =>6  +'/' 
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;<   Partitions  of  Sets  of  Sevan 


Write  about  the  partitions  of  the  sets  of  seven  pictured  below. 


-i  i  "^■■^••^luViViV.M  •  •■• ,- .  Mr r  .     , i-r. ■■■■■■  r -   5 


•■V..:.. 


7  =  "0   +   7  - 


7  =   /  +.4 


QQQ'Q/Q'Qi 


•7=4^  +3 


■  7—^  :  A  t.~ir^  ' 


i  ERIC  - 


.1824 


Develop  partitions  of  sets  of    8,  -9,    and    10*  similarly. 
For  variety,  children  may  use  their  own  materials  and 
yarn  and  list  partitions  on  paper,  to  be  ^recorded  late.r 
6n  the'  chalkboard. 

*  c  T,  • 

Generalizations 

Make  use  of. the  commutative  property,  observing  that  a 
pair  of  numbers,  such  as  #5    sn&   3>  "  have  the  same  sum,  * 
regardless  of  the  order* in  which  they  are  add'ed;  ^ 
(5  +  3  s=  3  +  5).    Help  children  discover' how  many  pairs 
off  numbers,  are  possible  for  a  given  sum.    Let  them 
discover  the. pattern:    for  *k    there  are    3    pairs  * 

an^    0;,    3    and    1;    2    and   2)    and  there,  are  5 
possible 'partitions,  '(k    and    6;    0    and         $    and  1; 
1'  and    3;    2    and    2).    For    5    there  are    3    pairs  '   ft  ~~ 
jof  numbers  <£ut*  6    possible  partitions.    Ask  how  many 
pairs  and  how  many  partitions  there  are  for  ov 

Pupil* s  book ^ pages   59    -    65:  ,     *  ' 

Partitions  *of  a8,    9,  -  and  10 
and  addition  are  developed*. 
*  Pupil's  book,  page    66:    Provides  practice  on  'facts1 

learned  and  readiness  for  the 
addition  table.    Children  add 
,         the  number  shown  at  the  top. 

of  the  chart  to  each  number4  in  t 
.  r  -  the  "Jejft  column  and  enter  the,  t  . 


'  sum  in  the  right  column,  s 

You  may  wish  to  provide  additional  practice  with  charts  in 
-the  following  form:  * 


+ 

2 

0 

& 

.5 

.3 

«7  , 

5 
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partitions of'S«ts  of  Eight 

♦ 

'     *  •  •  •  •      '  ' 

Write  gbout  the  partitions  of  the  sets  of  eight  pictured  below. 


OOi 


GOOO'O 


0-0  o  o 


ooo.o 


-  o  o 


ERIC 
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8  =  8  +  £ 


8  -  /  +'  / 


8  =  £    +'  A 


8  -  +3 


8  »  4^  +  V\ 


■  8  -  13  + 

—  =hF 


8  -  £_  *  iii 


8  = :  /  +7 


8  -  0   +  <f 


"V.  I 


118  * 

4  * 

.Numbers  and  Their  Sums 
^Fill  in  the  blank* 


.5  +  3  »           ,  , 
'  3>  5  »  £ 

*  2  +  5       7  . 
••5  +  2=7 

,^4  +  3#  -  7 
3  /  4  -7 

^4  ■ 

'  8  +  0  -  .  / 
0  +  8  f 

i  » 

—  * 

6+1=7 

5  +  1  -  £ 
1  +       -  I' 

i 

1 •  ■+  A  -   ^  « 

o  +  r  •  f  ■ 

7-h  0,  ~  7 

6  +  2  =  / 

*  Fill  in  the  blanks: 

6+1=7 
'*/  +6-7 

8  »-6  +  ^ 
.    8  -    A  +6 

7  -   ^  +5 
7  =  5  + 

7  +           =  7 
-^T^f  7  «  7  '  . 

«  # 

7  =  4.  +  ^; 

jU    3"      +4     * ' 

6  =  +2 
6  »  JT  +4 

4  ,+  ^       *  7*~  ' 
3  +  ^  .  -7 

8  -  *3  '+5 

i 

8  -  5  +  ^  , 

7  -  4  +  a 

7      ^  v  +  ~4 

^Numbers  and  Their  Sums 


1  < 


» 

7  L  " 

is,  the  sum.of 

v5  and  f£ 

V-  and  *3 

and  -2 

-2  and  >5~ 

£  and  / 

[A  t,and  ^ 

^_and  7 

7  and  g  , 

FilMn  the  blanks: 


K-ERJC 


*  1 


"8  ' 
isthVsum  of 

V  and  V 

_51and_£_  . 

and  __£^ 

^>  and  ^ 

£  and  ^* 

z7  andj  / 

~_/_and/>5 
£  and  ^ 
and  O 
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1:2  +  4-6  v 

^.      >v     —  _ 

f  '  /    ,+-  -6  -  7.  1 

-    0+    f     »  8 

r*:  * —  r 

*  — — —  * 

jr^  +  3  -  8 

l;+  £     »  7 

t'3*-.+  j^t_rH 
S£-+  3  «•  / 

•  * 

3  +  ^  ^6 
4*3-7 

> 

.3  '.  *  -  8 

f  « 


^8 


7" 
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Partitions  of  Sets  of  Nine       /  ,/ 

Write  about  the  paritions  of  the  sets  of  nine  pictured  below. 


1  ;!«-w.' 


'.  .  *  62 


:-v  ■  .  "  ,V  ' 

», 

\ 

4 

!'  .-■ 
i  s  -  «* 

1 

I 

1. 

#  t 

121 
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Numbers  and  Their  Sums 
:    Fill  in  the  blanks.  . 

• 

V 

\ 

3  +-  4  -  .  7  . 

,  6  + 

2  * 

•  5  +  4  =. 

•7  '» 

•  * 

7  -  3  +  ,V  * 

6  + 

9-=  5  + 

• 

'5  ♦  3-  / 

9  • 

5  +  2  - 

7 

3  +    £  -J 

'  9  + 

.  •  9 

2  +  JT 

.  -  7  > 

- 

4  +  5  « 

6  + 

1  - 

6  +  3  » 

9  »  4  +,\5"  .' 

7  » 

■ ;  V  - 

3  +'  6  • 

< 

1*0  =7 

.   2  +* 

t 

-  8  . 

* 

4  +  4- 

■  '8 

0  +  '  7     ■  7 

+ 

6  =  8 

'8  *  4  + 

< 

8  +  0>  Y 

7  + 

2  ■ 

4  +'  3 

•  7 

8  -    /  *:  +  D 

» 

9,= 

%  7 

• 

7  -'  \  + 

■ 

+  V1 

f 

> 

*          **  . 
•>  » 

V 

/  . 

• 

ERJC  ,. 

t 

63 
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Partitions  of  Sets  oiTen  ' 
Write  about  the  partitions  of  the  sets  of  ten  pictured  bejow. 


10  =  10  jh  o 


io  *  o  <+  (O 


;  ERIC 


^Numbers  and  Their  Sums 


is. the  sum  of 
,4-and  y 
S  ,and  */- 
b  and  3 
JL  and  > 
/•  and  ^ 


^  and  / 
/  and  / 


7  and  f 


.l_arid_£_ 
^  and  <7 


Fill  irt  the  blanks: 


ERIC 
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« 


b  ■+ '  .<?  -9 

1  +  9 «  to,  ■ 

2  +    /  10 

'  ^7X+    v5     ■  10 

+  2  ■ 9  f 

1?, 

?  >5~  +1  »  10 

+  5,«  10 

■V          *  '  .  ■ 

•  6     +3  =  9/ 

5  +  >^      =  9  V 

4,  +          =  9 

$32 


II-3*    The  addition  table 


Objective: 


Vocabulary: 
Material^ 


To  deve'lgp  understanding  of  ijow  an  addition 
table  is  constructed  and  used. 

Table,  row,  column. 

An  addition  chart  on  chalkboard  or  tagboard* 


Suggested  Procedure :  u  • 

Remind  children  that  when  equations  are  used  to  show  sums^ 
^several  equations  may  be  used  to  show  the  same  sura.  If 
they  VjLcne^  to  list  all  the  equations  they  have  been 
writing  for  sums  from    1    through   10,    it  would  take 
much  time  and  space.    (You  may  wish  to  list  ^the  equations 
for   6:/  6  +  0  =  6,    0  +  $  =  6,   5  +*  1  =  6,    1  +  5  .=  6, 
k  +  2  =.  6k  "2  +  h,=  6,    3+3  =  6.)    Say  that  they  are 
going  to  learn  a  way  "of  showing  the  suras  through  10 
without  so  much  writing.  ■  a 

Draw  on  the  chalkboard:  ^ 


RLrst 
Number. 


4- 

0 

0 

\ 

2 

3 

H 

■v 


,e\±H 


ERIC 


Explain  that  ^the  left  side  of  the  tabl^e  wiil  be  used  to 
shov  the  first  number  ad^ed.    For  ahy^equa^i6n  that  -starts 
.  0  + ,    ybjj  will  write  the  sum  J,n  the  row  that  begins  with  0 
The  top  (here  write  in    0,    1,  4  2,    3,    k\   across  the  tojx 
of*  the  table)  will  show  t,he  second  number  added.  Write' 
"second  number"  at  the  top.  '  t    ,  .  ^ 

"  1-34 


Fiist  - 


Second  Number^ 


i — ri 

0 

\ 

2 

3 

d' 

t 

0 

& 

1 

i 

For  instance,  if  you  want  to  show  the  equation    2  +  k  =-  6, 
you  l*ok4for  the  fiilst  rabju?r-,  2.  ~Ybu  then  find  the  second 
number,  *  ^,    at  the*  top  Snd  go  down  that  column*    (Move  „ 
your  Hand  down  the        column*)    Ask:  '  -i" 

Where  do  TOU. think  *you  will  write  the  sum? 


x 


feERJC 


Move  your  left  hand  along  row    2    as  you  move  your  right 

hand  down  column    ^*   \SJiow  that  the    6    at  the  11  crpss roads" 

shows  *the  sum  of    2  ,ahd    k*    kave  a  child  show  where  the 

sum  should  be^written  for    k'+  2  =  6.    Use  the  chalkboard 

^mpdel  for  several  more  1  pairs-  ^f  numbers ,  having  a  child 

point  out  'the  place  .fort  the  sum  and  write  it  in  that 
t    »  I  * 

place.  Therf  point  to  one  of  the  entries  and  have  a  cljild  ■ 
/  'I 

give  the  equation  that  goes  with  thcjf  location*  Repeat 


1? 


4*   or  expend  as  necessary* 
Pupil  *s~  book",  page  67: 

*  Use  as  a  ilass  exercise  and  check  children1 s 

"  understanding..  Children  write  sums  only. for  those 

equations  shown.    Then' ^hey  should  complete  the 
j    .table  independently* 

Pupil's  boqfr,  page  70: 

Children  ari  to  write  the  equation  tha€  is 
approjJriate  If  or  each  nuAfer  indicated  by  a  ring*. 


.35 


3* 


12?  \ 


PupiPs  book,  page    68:  '  ' 

Pupils  are  to  fill  in  the  ^shaded  jpart  of 
r    *'  £    the  addition  table,,    Soife  will  need  -\ 

*    ■   supervision,  ' 
<^  'm  * 

•  Generalizations'  '  '  N  •         .\ '.  .  » 

When'  the  table,  has  been  completed,  *is^  your  teaaher-made  ' , 

table  fn  class  discussion  that  will  help  children  discover 
that:.  '  \— —    "~  ■ 

'    *  v  „  *  * 

(a)  The  numbers  in  row    0    are  the  tame  as  the' numbers 

*  ;  -  * 

across  the  top;  and  the  numbers  in  column    0  are 

the  same  as  the  numbers  down  *  the  ALeftu  side    .  ^fc 
*      (corresponding  to  the  fact  that  when    0    is  one 
addend,  the  sum  is  the  pther  addend), 

(b)  As*we  proceed  along  a  diagonal  from  lower  left^ 
to  upper  right,  the  sums  remain  the  same 

~  \ corresponding  to  a  decrease  of*  1    in  the 


f 


^first  addend  and  an,  increase  of.  _1 
second),  ^ 


in , the 


■J 


As  we  "proceed  along  a  diagonal  from  upper  left 
to  lowep  right,  the  sums  increase 'by  2 
(corresponding  to  an  increase  of    1    in  each 


of  the  two  addends ) . 

Show  children  how  to.  use  the  addition  table  to 

find  the  sum  or  two  numbers  or  either  *83S(ekd  * 

•  equation  if  the  sub^and  the  oth*r  addend  are  known,  *  . 

If  the  first  addend  is  missing,  they  look  at  the  top,  m  <' 

find  the  second  addends'  and  look  down  that  column  to 

•the  sum,  and  then  go  to  the  left  side  to  find  the  f irsjL 

*addend.    If  the  second  ad  missing,  theyj$§k 

*;  at  the  >leH  side '  for  the  first  adderid.^  g%  alon^  that 
-^^^j*    -  >  -  > 

*  ,row  to  the  sum,  and  then  go  up  to  the  top  to \find 


^the'"  second  addend  ♦ 


\ 


The  .addition  tafele  may  be  used  with  page    69/  in^Pupil^ 

.       4  4   '  

""book neither  as  a  group  activity  or  as.  additional  work 
foiv  individual  pupils » *  . .      '  * 
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An  Addition  Table 

•X 


Second  Number 


First  * 
Number 


4 

+ 

n 

1  • 

2 

3 

4 

5 

6  • 

0  , 

c 

/ 

3 

® 

e 

1  . 

-a 

@ 

.  7 

2 

3 

•7 

& 

& 

5 

.7 

'/ 

4 

7 

/ 

f  . 

5 

I 

7 

f 

// 

.6 

7 

/ 

@ 

//: 

What  equation  goes  with  tiie :  5  in  thrtabie?  3^3. 
Show:  $"  +  3  =  Offrttietabie. 
Show:  1  +  3  =  4  in  the  table.' 
Show:  4  +  2  =  6-  in  "the  table. 
Show:'  0  +'  5  -  5   in  the  table. 


i.  AiT 


Novf finish  the  table. 


'  67 
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An  Addition  Table 


129- 

A 


the  bo*es  in  the  table  for: 


8 
6 
4 
5 


3  +  5 
3  +  2- 
3  +  3. 
3  +  7 


4  +  6 

:4  h^4 

♦ 

4  +1 ,< 
4  +  0  v 


5  +  4 
5  +  2 
5  +  3 

5  +  5. 


0  +  6 
8+2 
7  +  2 
6  +-1 


rr;  ■ 
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Using  the  Addition  Table 

Use  the  table  on  frige' 68  to  help  you  fill  in  the  blanks. 


5  +  4  *  <}y\ 

*       "1  +    f '    -  10 

*  >  * 

3  +    i"- '  -  8  \ 

9  +  >1  =    A?  ' 

*                                                  1  V 

^     +7  =  9 

5  +  2  -  7 

v  (< 

^     4  +    6     -  10, 

*     0  +  i .   -  9 

3i  +    7    -  i  P  ^ 

4  +    «T     •   9  - 

• «    7 +  2  -  ^ 

7  +   ^  =10 
f    A  2  10 

^    0  +  •          =  7 
*8  +    £     -  10  y 

»                                                      1  x 

6  +    J>    "  -    9  *  " 

'    .             *•  •»«. 

1 6  +  ;  0    =  6 

T 

5  +-3  =  ? 
7  +  1  -  '  9  ■■ 

3  +           -  s  7 

«                               "  *          *  * 

4  +  4  -    f  ' 

^     -  — —  *  — 

-    ,       *       *  b°.  •          ,  .        .    .  ■  :  ,  . 

*  &vATl3ttion  Table 


■v 


+ 

34 

35 

"  36,  . 

37 

> 

■:  38 

39 

40 

34 

68 

70 

-  * 

7L 

® 

.  73 

74 

69 

70 

© 

72 

73 

*  74 

75 

36'* 

70 

*  71 

72 

73 

74 

:  75 

•  76 

37 

71 

72 

73 

74 

7,5 

:  76 

77  , 

38, 

72 

<§' 

74  • 

75 

•  77 

78 

»  < 

39 

73 

-^74  . 

—8  L  ■ 

.i  75  " 

76  ' 

77 

78 

@ 

40 

t 

74 

75 

'76 

© 

^78' 

;  79 

80 

What  equations  go  with  the  numbers  shown  by  the  rings  ? 

•   -^f  ^        =71    .  J3J^JJ__ 


3*t.+-3f      -12     '  jt± 
4>0  -h  2  7        -11  3*?  +  4"° 


IJ-U.  Subtraction 

.-  *      *  •  •  * 

Objective:       To  review  th&  ^subtraction  facts  corresponding  . 
to  stuns  through   10,  using  partitions. 

Vocabulary:      (Review)  subtraction,  minus,  partition..  > 
Materials:       Counters,  flannel  board  and  objects, 
magnetic  board  and- disks,  yarn.  Set 
of    10  'objects  and  yam  for  each  child.      *  , 
Chart,  as  shown, on  chalkboard.  < 


Number  of 
J  starting  set 

,  Number  of 
set  jremoved 

Number  of 
^  set  remaining 

Equation 

A. 

Suggested  Procedure :  •  .  * 

Put  5  objects  on  the  flannel  board.  Remove  3  of 
the .objects. 


\<a  ir 


What  did  'I  do?    Yes,  I  removed  a  set  of  3 
from  a  set  of    5«  «' 

(5? 

How  many  members  are  in  the  -set  remaining  on 

•   the  flannel  board?    We  will  calJL  this  set-  the 
l  » 

-.set  remaining.  yi 

Discuss  with  the  children  %he  chart  on  the  chalkboard. 
Have  them  decide  what  to  write  in  each  space  of  the 
ch£rt  and  observe  tnat  the  order. of  the  numbers,  in  the 
*e#ation  column  is  the  same,  as  the  order  in  the  firsts 
3'  columns.    Repea,t  the,  procedure  with  other  sets 
(none  greater  than*  10)     Include  some  instances 
where  the  entire  set  is  removed. 


mpr:.:. . 


Partitions  and  Subtraction 


is  the  sum  of 

•3  and  4 
4-  and  3  y 
7  and  d_ 
0  and  ,  7  , 

5  and  ^ 
2  and  jT_ 

#     *  . 

6  and  ._/_ 
and  6 


i 

'3 


Subtracting  from 

7  r 


7  -  3  ■ 

*7  -  4  = 

.7  -  7  - 

7-0  = 

7 

7-5  = 

7-6  = 

/ 

7-1  = 

A' 


6  M  »'  ^ 

5  -  3.s»_j2ji 
5  -  2  = 

6*2  =  ^ 

"    7  -  2  =  & 

r- *~  '  : — — 

7  -i  -  4- ' ' 

5  -  1  =  .4 

■    7  -0 

•  7   '-'V*r  __£L_ 

7  -  ^ 

5  -  4  «  •/ 

<  1  ' 


IIeric  -r 


113 

71  * 


x. . 


mpr:.:. . 


Partitions  and  Subtraction 


is  the  sum  of 

•3  and  4 
4-  and  3  y 
7  and  d_ 
0  and  ,  7  , 

5  and  ^ 
2  and  jT_ 

#     *  . 

6  and  ._/_ 
and  6 


i 

'3 


Subtracting  from 

7  r 


7  -  3  ■ 

*7  -  4  = 

.7  -  7  - 

7-0  = 

7 

7-5  = 

7-6  = 

/ 

7-1  = 

A' 


6  M  »'  ^ 

5  -  3.s»_j2ji 
5  -  2  = 

6*2  =  ^ 

"    7  -  2  =  & 

r- *~  '  : — — 

7  -i  -  4- ' ' 

5  -  1  =  .4 

■    7  -0 

•  7   '-'V*r  __£L_ 

7  -  ^ 

5  -  4  «  •/ 

<  1  ' 


IIeric  -r 


113 

71  * 


x. . 
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£  ./Partitions  and  Subtraction 


.  ^Hs  the  sum  of 
2  and  %> 


2  ano 

8  and 

1  and 

7  ' 

7  and 

/. 

4  and 

3  and 

6  and 

0  and 

9 

Subtracting  from 

8  '  n  . 


8-2  = 

8-5  = 

8-8  = 

8-1  = 

.7 

8-7  = 

8  -  4  = 

8-3  = 

-8-6- 

8-0- 

8  =  3+^ 

7  -6  +'  /     -   •  . 

1 

.   ,  8  =  6  +  .2  - 

8  :'.3  -  'jr___ 

*      7  -  6  -  / 

■  '.  8  -  6 

4  +  '3 
7-4  -  '  J  . 

-    ■    8-4  +    d;  ' 
8  -  4  -  4-.< 

8=8+  0'  ' 
8-8  *'  O  _ 

»  * 

/ 


'.ERIC 
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-/ 


Partitions  and^tibtfaction 


r 

9  •  * 

is  the  sum  of. 

7 

r  Subtrjacting  from 

-        9  , 

•    V  and  f ,  .' . 
3  and  £ 

'  9-1= 

*    O-'and  f 
7  and  ^ 
'4  and  3" 

• 

9  -  0  -  •  ? 
.9  -7- 
"9-4-  £~ 

6  and".? 

9  -i  i 

9  and  6' 

9-9=  V  * 

it*- 

8  and  / 

.9.-8-;/ 

* 

5  ana"  V-  • 
;    r  and   7  • 

V 

'    9-5=  V 

•  9-2- :r ; 

♦ 

\ 


9 » 3  +  & 

.  8  -  4 '+  */-  . 

9=0+^/ 

1.1.-3=6  • 

.f:      '  * 

'  *   

-  5 '-4 

53  "  9  =  l.\  jZ_^ 
V  -  7  -  2 

'     #    -  6'-  2 

1%  1  — '  

■  5—^-  rf-> 

y 

•ERIC 

t 

'       ,b145  v 

■»  '    '       '".  *     '  ' 

m ,  ■ 

f\  - 
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«  _  Partitions  and  Subtraction* 


10 

isthe  sQm  of 


1  and. 

0  and 

4  and 

10  and 

7 'and 

2  and 

6  and . 

*8  and- 

'  *1 

3  ana 

9*5nd  \ 

5  and 

S:' 

4 


4  m 


4"^ 


Subtracting  from 


a* 


10- 

1=: 

9' 

10- 

»  — 

0= 

10 - 

10  r 

* 

10- 

•3, 

io: 

2  Jh 

r. 

10- 

6  = 

10  ^ 

8=r 

* 

,3=:7 


*  *  *. ' 


4:' 


s 


* 


7 


7U 


146  . 


St  . 

J* 

jr.  * 


Pupil »ts  book,  pags.   J^:  *  This  page  provides.  mQre  practice 

*for  those  who  need  it,    *  * 

Pupil's  book;  page    76:    At  the  top  of  the  page,  plus- or  1 

^  -minus  symbols  are  Jjp  be  inserted  ^ 
•  *      between  the  -first  two  numerals  to 
make-  equations.    Children  should 
[>     *  t-      observe  that  either  *  symbol  may  be 

.    *  used 'in  problems  like    7    0  =  7- 

L"   *At  the  bottom  of  the  page,  *,e% 
*  pupils  should  write  the  related 
number  f a^ts  for  each  set  of  ^ 
three"  numbers.  ,  *"*„ 


t 


\ 


MoFe  Practice*-.' 


139 


•  8 

-   1   »  / 

■e 

4 

+  2  =  j£>. 

-  5  -.  J  -  . 

8 

+  0  «  r 

•7 

-  4  -  v5 

3 

j  /-r 

+  4  =  _  ' 

2 

7  =  ' 

10" 

10 

=  10  y 

10 

■ +  ^ 

9 

9 

* 

7.  *  3,+ 

8  =  5  + 

3     -  ' 

8  =  A 

'+  6 

4~  0  + 

3  =  K- 

0  =  5- 

5  =  7  - 

3  +  N£ 

■  9- 

7^  - 

8  =  2 

9  =  5  + 

* 

9,=  * 

.    +*  7 

.8+1, 

Mk. 

ERIC 


•     -  75  148-/     V  ' 


ti  ' 
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Writing  Equations 

Put  in  +  or  -  to  make  equations. 


7  +  .3  =  10 

5 

■+ 

2  = 

10  -  5  =  5 

• 

7 

t)  = 

7 

10-  8  =  2 

3 

6  = 

9 

6  +  4=10 

8 

5  = 

3. 

* 

1 V  9  =  10 

2 

+ 

7,* 

9 

5,     4,  9 

5_+ Jt_=_j? 

V 


V\(rite  4  equations  using  the  numbers: 

^  7r   3,"  io 


 jp  


 3T=1  


1,    5,  8 

«  » 

f-  5-^3 


tmc 


.  -  .  149 


7^ 
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II-5  •    Missing  addends  '  -—— 

Objective:       To  learn  a  way^bi^finding'iiissing,  addends  ' 

using doing-fcndping  principle. 

Vocabulary:      (Review.)  addend. 


Materials:  Crayons,  paper  bag,  children's  set  materials, 
y-  Suggestedl^Progedure :     *       •     \     *     «  • 

To  find  missing  addends  is  to  use  the  'idoing-undoiag1' 
principle,  .and  the  commutative  property. 

Put    3    crayons  into  a  paper  "bag  without  letting"  children 
see  how  many  there  ^are.    Have  a  child  put    5    more  crayons 

0 

into  the  bag.    Discuss  with  the  children  how  they  could 
find  out  how  many  crayons  were  in  the  bag'at' first. 
Empty  the  bag  and  have  the  crayons  counted.  * 
Write:; 

 '  +5*=  8,  •  ' 

Ask  yhat  would-  undo  the  adding  of  5/ 
("Subtracting    5.)  o 

Write: 

8  -  5  = 

-  *   -    •   •  * 

Show  that    3  ^comple^es  both  equations.  \  %\ 

Nexfput    k    crayons  into  a  paper  bag.    Without  letting 
children  count  them,  put    5    more  crayons, into  the, bag. 
Have  someone^, count  the  number  of  members  an  the  union, 
\  and  write: 

'*$  *  ' '  . 

*      «.  \  +  =  9- 

'  Next, recall  the  idea  that  joining  is  commutative;  i.e..  if 
you  had  started  witfc  the  second  set  and  then  hadK joined 

#the  set  of  jk  to  it,  the  union  would  still  have  had  9  '  ^ 
members.     Write:  ■ 

Ask  what  would' undo  the  adding  of       m  ^ Subtracting    kjf  • *  "% 
Write:  '  '  •  - 


,Shov. that    5    completer  both  the  equations .  .  , 

Provide  for  more  practice  of  this  kind  for  your-<cliass-- 
perhaps  have  *  children  work* together  using  manipulative 
materials;  one  child  counts  out  a  set,  ,the^  second  f  • 
joins  to, it  a  set  Ibhe  number  of  whieji  only  the  second 
"child  knows/  and  the  first  child  must  determine Jihe 

number  of  the  'set  jpined.'^'        •   *x  , 

*  "  **  •  ■ 

'  After  much  ot  this  kind  of  plraetfce,  help  children  to  . 
generalize  (if  they  don*t  make  the  generalization) 

that  to  find  a  missing  ad<fend  the  other  'addend  is 

•     ,  J4 

subtracted  from  the  sum.j.  Thfcy  need  noVbe  required 

to  write*  the  series  of    3»  equations  In  order  to  solve 

the  problem/  (i.eJ,    £  +*  =  9,  +  ^  =  9,   $  -  U  =  ^ 

^With,  most  classes^  subtraction  problems  .of  the  ty^ie:  >* 

t  -   ^=  6   will  J5e  approached  by  thinking,  of  a  set  of 

7*  as  ^partitioned  into  sets  of    6    and  '1    and  • 

realizing  that  if  one  of  the  sets  remains  it  must  be 

the  other  that  wap  removed. .  However,  more  able  children  L 

~  may  -enjoy  ^solving  th£*  problem  by  undoing  and  commutativity. 

-  They  may  be  led  to  see  that  if  t 

A        '  v7  «  6,  then  •     "  > 

°  .  •    ■    6  +       =7   (undoing)  ' 

A -  *  '  '  ^  +  6  =*7    (commutativity)    „  /'  ■ 

*  '      m       7  -  6  a  1       (undoing)  „  y 

'  '» \  ' 

>  Present  orally  problems  .such  as  the  following,  and' have 
»  *  ~ 

children  give  the  appropriate  equations:  ,   \    '  }r 

1.*  Alide*s  mother 'ijad  more- pennies  in  her  P^rse  ' 

than  she^wanted  to  carry.    She  jput*'  6t-  of  them 

into,  a*  little  bpx.    Alice's  father  saw,  the  box  ,f 

»^and  put  all  the  pennies,* from^his  pocket  into  . 
\  > 

the  box,  too.    He  told  Alice  she  could  have' all 
i  the  pennies.]  When  she  counted  them  she  found 
!    xthat  there  Wjfere  ten.    How  many  pennies  had  Jier 
father  put  into  the  box?    .  ~  ! 

. .  *'     *    f  '  I    *6  *  =  m>    v  - ;  4    r  '; 

. :  -     .  •  ■ '  •  151' .  :  /,:  "  , 


•*         2.  .-Ray  "Knew  tjiat  he  "had   6   marbles,  Billy'came 
,    ;'oyer  -bo  play  and  some  of  his  marbles  got  mixed 


.  .  *   .    .-t        up  'with  Ray's,    Billy  .wanted  to,  get  ba6k  as 
•  J    *-      many  marbles  as  he  had  brought.    When  they 


counted  the  marbles,  they  found  9. .  How  many  % ' 
of  Billy's^Earbles  were  mixed  with  Ray's? 


r  •  ^        _  .         6  +  =  9  / 

^  3»N  Sheldon's  mother  put    J.0 Rookies  on  a  plate. 

Sheldon  ate  some  of  them  but  lie  forgot  how  many. 
,  <^ 
When  they  counted  the  cookies  that  were  left, 
*  ,  ^  •  »*'*  * 

s^hey  found-  5»   "How  many  had  Jbeen  eaten? 


l-o  £     '  VjJl 


1  ■*  * 


order' to  fill  the  blanks.  1 


Pupil's  bookA  -  page    7*h^Biscuss  the  first  set  of  equations 
■  *  -  '\      ^  .        with  the  children,  to  make  sure  ^ 

-5^^  .v  they,  see  the  use  of  commutativity 

/  and  undoing.    The^may  see,         .  f 

/  father  quickl^  that  the^sanfe  -4 
answer  'goe$  in  all  three  blanks  . 
\  j.  of ^a  set*  *At  the  bottom  of  the-  . 

>  *  page  x  *tney*  may  or  may  not  Vi  sir  * 
.  to  write    2  4i6re  equations  i^  % 

f  ^  .  Pupil book,  page   78:  it  May  be  used  with  more  able 
feV^^    ."  "  ;         "   "  '   pupils  %    At  the  top  of  the  page*  ;. 

are  *two  equations  using  the  numbers, 
in  each- problem  at the  -bottom,  of 
*§fe*V-'  •  „    the  *  page*.    One  of  the  t2  equations 

Ifefe         *'  *  ;  »  '     ,*         contains* the^hformat ion  needed  to"* 

.fill  the  blanks.  -  .The  child  will 
4  have  to  decide  whiqh  information 
jjgj  :      '  is  helpful  to  him  in  order  .to 

fill  in  the  blanks  at  the  bottom.  . 


\ 


VVfrtlng  Equations^'. 
'Fill  inthe  blanks. 4 

i              '   u 

3  i  £  -t 8 

+  3  -  ?" 

7-  + i  .9 

4  +  0f :  '  =  10 

*  ■  ~"'r  •*'  ' 

•  i  +;  4  =  io 

8  -  3  •      .;  . 

-     9  -  2  =  ^' 

> 

.  .-10  -  4.>  ±  

i 

l   i 

6  +  3* 

9  V 

7!+  '  =10 

-  5  -+  iii 

_^3_  + 

6  » 

-4' 

* 

V.  « 

5  =  7 

y  v 

9  *  V 

3 

«  f  "  .» 
7 

10-  7  -  *^   '  . 

«*                        *      •  *  . 

 T      ,  i 

7  -  5  » 

-? 

;        i — /  I'1 

Wnte  2  more^equations  if  you  need  them! 


2  +'  -8 


'  5  V  f  __  =  10 

'  14  ~  J-K 


i +  _il 

_  =  9 

_?_:_/_ 

-  *■ 

« 

4-^+ 

_  =7  \  J 

K  3  +  .V 

 a 

=  10  • 

 ^ 

♦     2  +  t  -  10 

-  7 

•V-  *T 

=  3  '  \ 

-  7 . 

'  %  • 

•  :.■!;•. -1 


/ 


>.  ■  % 


'  77' 


_j_  i  i  ■  •-/»->  -    %-  -  - 


*  Fill  in  the  blanks  at  the  bottom  of  the  page. 

Some  of  the  equations  at  the  top  of  the  page  can- be  used  to  help  you. 


42  :  16  =  26  13?  -  41  *  98  .' 

li  *  tt  =  58  '  .  139  +'  4i  =  180 

'  •»  *  (■. 

100     81  -  181  ,  ,       ~\  ~        :  432  +  750'>  1182 

.100  -  81  =  19-  .    318  +  432  =  750  J 

119  4/375,  -  445       \  '  .  -  79,  +  94,  «  173 

119  +  256  «  375  '  '  1*5  +  79  -  94 

'98 V  56  =  154'  '  ••  35  -  2(3  -  9  >, 

9&  -  56 .-to  .    v      26'+ 35  *  61  ~| 


56  +  ».  98  ;.  -  35  =v26 

4i  +  ■  ff/   -  139  '  "       81  +  •  100 

+16=42    ..  .       •.-«  79  +  -  94  ' 

'50.  -  5/f-V-432'  -  ;  *          *  375  -  -  119 


-  II-6.    Problem  solving-    ■  .  -  " 

;  -\ 

Objective;    >  To  develop  skill  in  -using  equations  for 
solving  story  problems* 

Vocabulary:     '(No  new  words-)  m  "  *  " 

Materials :       Story  problems  printed  on  tagboard. 

^         (This  "makes  it  possible  to  keep  the  ■ 
v     problems,  and  refer  to  them  later.) 
Flannel  board  and  sets'* of  symbol  cards 
and  counters  for  'children.    Charts  and 
numeral  cards  as  specified  in  the 

Suggested  Procedure.    ^  \    -  - 

**  .  •* 

Suggested  Procedure :  ,  ; 

We  suggest  that  charts  such. as* the  ones*  shown  below  be 
us.ed  in  tfte  *develo-oment  of  this*  section* ^ These  charts  . 
may.be  drawn, on  the  chalkboard  or  mafoe  on  tagboard.  /If 
the  latter  is  pr  entered,  then  numeral  cards  might  be  used 
''to  record  answers  oo  questions  abou'fe  problems  that 
are  discussed.  .  .         '  x  v-- 


» Joining  one  set  to 
Nun&er  of  one  se 
Ntfmba*  of  other  set 
Nthabepfof  union: 
Equation: - 


o  another  s£t. 


B.  >  Removing  from  a  set  erne  \f  its  subsets. 

Numf^r  of  staging  se/t: 
*      Number  o£  subset  rethbved:^ 


Number-  of  subset  remaining: 

\    •  . 

Equation :    ,  ^ 


X 

\ 


155. 


C.    Partitioning  a  set  into  two  subsets. 

Number  of  set  partitioned Ur**^  ' 
Number  of  one  subset': 


Number  of  other  si^jjset; 
Equat  ion :  J  


'Display  ihe  following  story  problem  and  ask  a  child  to 

r 

read  it,  K  t  - 

Nine  children  were  flaying. 
Four  children  went  home,  < 


How  many  children  were  still  playing?. 


Ask  the  children  which*  Cne^X^iiSs'e"  three  things^is 
,  *    illustrated  by  the  problem:  ^ 

*  ?     •  •      *  A*  .Joining  one  set  to  another  £et.  *        •  \  . 

B.  ^Removing  from  a  set  one  of  its  subsets. 
4  •  ------ 

C.  partitioning  a  set  into  two  subsets,  „ 

v    Identify  chart    B    anc^use  ~it~for  further  discussion  of 
•the  problem %    Lead  to.  the  observation  that  when  .a,  subset 
is  removed  from  a^  set,  .we  are  ^concerned  with  the  starting 
set,  the  subset  removed,  and  the-  subset  remaining.    We  * 
know  the  number  of  members  for  two  of  these  sets  and  must 
find  i^he  number  of  members  for  the  third  set. 

Help  children  to  understand  that  in  "th^s  problem  we  are 
/v  ,  told  the  number  of  the  starting  set  ("Nine  children  were 

rplByirig.. !')  and  ^the  number  of  the  subset  removed  ("Four 
children  went  home.")*  t  Vfe  are  asked  to  identify^the 
'  ^number  of  tfre' subset  remaining    ("How  many  children  were 
%i    -      still  playing?")*    Record   9  ..and   k    in  the  chart, and 
•  leave  the  other  space  blank.    Ask  for  an  equation  thai* 

f       we  may  us$  with  this-  problem:    9  r  k  =    or 

:  l  9  -  k  «        * .  '  Ask  for  the  result  of  subtradt^Lng  1>U 


from  ,,.9*  t(**e.,    5);    record  this  'in  the  chart ^  and 


interpret  it  in  relat$n  to  the  problem: 
were  <  still  playing".  .  *   *  -  <>. 


Five  'children 

<      *  * 


f 

.The  charts  you  have  prepared  may  be  used  in  a  similar 
way  in  the  discussion  of  .  other  story  ^problems  .which-  / ' 
^^Yoliow."  "However j  be  flexible  in  the  way  in  which  you  % 
•  use  the  charts.    They  are  not  intended  to  provide  %  * , 
standard  "system"  for  problem  solving  work,  RatherHthey 
represent  one  strategy  that* may  be  helpful  on  many      "  ' 
occasions .    Look  for,  and  use  to  advantage >  various 
'   approaches  that  ^ children  may  take  with  the  san\e  j 
^   s"fc°*y  problem.  ' 

Display  the  following  story -and  have  it  read,  * 

Mother* needs    8    eggs,  # 
She  has  only  "5    eggs,       *  j 
'How  many  ,eggs  must  she  get? 


Proceed  w^ith  a  discussion  o£  the  problem  and  its  solution,  >' 
tising  the  fcharts.    Some/children  may  think  in  terms  of 
chart    A;  others,  ih.  -terms  6f  chart    C,    Good!    Use  both 
'vways-  of  approaching  the  problem,  "t*  ,?  * 

•  The  following*  problem^wnich  should  be  displayed^on 
*     tagbbard,  will  need  to 'be*  approached  somewhat  differently 

^      since"  it  serves  a  somewhat  different  purpose,  -  ^  ^ 

»  < 
John- had   marbles; 

* 

X  David  gave       '      marbles  to  John, 
•     How  many  marbles  did  John  have,  then? 

$ead  the  story,  pausing  and  indicating  the  blank  as  it  fits 
'    into  the  problem.    Mention  that  later  we  will  write -a     >r  , 
numeral  in  each  blank,  but  now  we  want  to  think  about  the  _ 
»   K  problem  without  any# numbers, 

•■    .  :  •  /■  \  •:    .  ■  •  ■. - 

Ask  children  to  rebate  the  problem  to  one  of  the  three  ideas 


■fehey  have  been  working  with:  "  ■  \ 

'  ;  /  "\ 


/  *       <3  ■  \ 


A.    Joining  one  set  to  another  set .  ^ 

-  "  r./  * 

„   'B»    Removing  from*a  set  one^of*its  subsets • 

r  ' 

'    C.    Partitioning  a  set  into  two  subsets, 

Emphasize  that  we  cannot  answer  the  question  asked  without 
knowing  the  number  of  marbles  John  had  at  first-  aiid  the 
number  of  marbles  David  gave  to  John.  *  * 

Substitute  this  sentence  for  the  last  one  in  the. original 
story  problem:  k   •  ,/ 


/ 


.1  ■ 
ERIC 


Find  how  many  marbles  John  then  had. 

Help  children  to  see  that  although  the^  form^qf  the  sentence 

is  changed^  the  essence  of  the,  problem  ^mains  the  same. 

The  same  "question"  is  asked,  but  not 'explicitly  a^  a" 

question.  (         *  k  3   ^         •    ^  v 

* 

iNow  select  two'  children  -and  des^gnate^  one  to  be  John  and^ 
$1  the,o£her  to  be  fiavid.    Suggest  that  they* choose  as  many 

marbles  (use  disks  or  other  materials  for. marbles)  ss  they 

wish  John  to  have  ^and  a  set  of  marbles  that  Dav>Ld  will,  give 
T     to*Johnv    Complete  the  first  two  sentences,  in  the  story  fty 

writing  the  numerals  to  sliow  how  many  marbles,  e.  g,. >    k,  6  J 

'     ■  j-  \  '  '  '  t 

Have  the  sets  joined  as  was  suggested.    Ask  the  children* to 

•  ;    show  the  equation,  using  their"  individuals  cards .    (h  +  6  =  Q 

^""^fi^jgfcst*  that  a  child  write  the  equation  on  the  board  so  • 

each  child  may  check* to  see  if  his  own  equation  is  right. 

Also  use  the  appropriate  chart-   (B).    Have  the  correct" 

numeral  written  in  the* box  (k  +  6  =   113).    Ask  one  child 

".to 'road  the  question  ;  asked  in  the  problem  and  ask  another-* 

child  to  give  a  sentence- *that  answers"  the  question.  (How 

'   many  marbles  does  Jota  .heve?    John  has    It)   marbles.)6  t  l 

'     i  "      j  '  v  •  v 

*  .Suggest  to  the  children'  that  they  think  of  some  story 
<    /  '  /        V  > 

problems;  choose  four  to  write  on  the  board.    It  may  be 
f      "     '      ^   .  *  %}  '  *         .  •  *> 

necessary  to  clarify  and  reword  some  of  the  'statements. 

\  ^' 

*}fumbef  the 'problems    1,    2,    3>  a*"1 


f 

4^' 


158' 


IS 


TV 


150 


Pupil's  book,  .page  79: 


Direct  the  children  to  read  problem -number  1. 

j 

Discuss  procedures  that/may  be  used  to  solve 

*"  .  .  y 

the^  problem.    Ask  the  children  to  write  the  ' 
equation  on  the  dark  line  toward  the  top  of  *A 
the  box  numbered   1,    and  to  write  on  the 
dotted  lines  a  sentence  for-'the  problem. 


V 


4» 


\ 


4» 


.9 


i-v  ■  L 
i,ERIC 


159 


.  f. 


i 


— if* 


152 


•  In  this  lesson  we  are  interested  in  focusing  attention  on 
'  the  problem  form  by  relating  each  problem  to  another 


problem  already  solved.    For  this  reason  the  numbers  have 
been  deliberately  omitted  when  the  new  problems  are  first  % 
presented.  f    ^  \  {  K  * 

Display  the  .following  story  problems  which  were  printed 
*  • 

6a  tagboard  earlier  in  this  section.    Review  the  problems 
and  writhe  the  equations  used  to  solve  them.  {  , 


1.    John  had 


David  gave. 


_  marbles. 

6      marbles  to  John. 


,     How  many  marbles  does  John  have?  . 

2.    Nine  children  were  playing. 

">  '  ,  ■ 

-  — -  \ 

Four  children  went  home .  /  *;  *"  r  * 

»  * 
'  ,  •»•-«• 

How  many  children  were  still  playing? 
/"  •  *  1/- 

>3«  Mother  needs  8  eggs. 
She  has^  only  5  ^ggs. 
How  many  eggs  must*sh*  get? 

I  am  going  to  read  some- stor^prjfclemtj .    Whenv**  *\ 
I  come  to, a  place \vhere  we  need  to  use  a  number, 
I  jw*  going  to  show  a  b^nk  card  instead  of  telling 
you  the  number.    Think -a^put  the  story.  What 
are  you  asked  to  find?'  What  do^rou'know  that 
will  help,  you  solve  the  problem?    When  I  have 
finished  reading  a  story,  tell  which/of  these 
problems  we  have  already  solved"  Vill(  help  you 
in  solving  ;the  new  problem.       .        \        ,  -  " 


Read  the  problem,  showing  the  blank  cards  as  you  pause 
whenever  a  number  is  needed.  <  '* 


'«*'  •  .1- 


•fi. 


162 


"*  "C  *    ■ '     * '  153 


How  many  beach4  balls  does  thV  family  have? 

John  had   ■       old  beach  balls;  c  * 

1/    c 

'  *   *     }  • 

Mothejj  ^bought     ■»  .  new  beach  balls  for  the 

family. 

(This  is  like  the  fi^st  problem.    We  may 

join  two  sets  and  Yind  how  many  members 
•       s  • 

all  together. )  * 

+        *  .  > 

Jack  ha£ 


cents . 


N He  wants  to  buy  "a  pencil  which  costs 


cents. 


How  many  cents  will  l^e  need  to  get  from  Mother? ' 

"(This  is  like  the  thi^problem.    -We  may 
think v  of  a  set  to,  join  with  the  ohe  set  in  4 
order  to  have  a  set  with  more  members.) 


There  were  .  cleans  in  a  pail.  $ 

-    ^     '  Mother  took   clams  from  the  pail". 

How*  many  clams  are*  in  the  pail? 

.  »  (This  is  like^the  second  problem.    We  may 

think  of  removing  a  subset  Trom  the  starting* 
set.    We  are  to  find  how  many  remain  in.  the 
fir6t  set.)  .  f 

•      7  if  *  >'  m  t 

-*  ^  o  ,. 

qojaciude  the  activity  by  asking  ^fche  children  to  suggest  ° 
numbers  to  be  used  in  the  problems.    For  example: 


How  mapy  old  t&ocji;baJ.ls  shall*  we^ay  John  h&d? 

M  "  :  - 


7  • 


V- 


.       How  nlaiiy  new  beach  balls  did  JJother  bu^?  -(2.) 
Ask/A  child  to  show  the 'equation  and^fkve  the  answer  to 


IfW?''    She.  problem.  '       v    0  •  •     °  j    -  a 

"(5  *#2**  *  7    .  The,  family  had  seven  beach  b^lls.)^'       }  *  J 


fcERJC  .  i 


183: 


•;\' 


O  ft 


.0 


t' 


*  Writhe  the  following-  story^n  the  chalkboard: 

*  -  * 
Jim^has    §  ^balloons.  , 

*   Ellen  has    5.  balloons.         *  *     ^  * 

How  many  more  balloons  does  Jim  have  than 
.  .  J^Sllen  has?  k"     '  **  '  t 

.  The  children  may  say,  l\Jim  has    3*£  more  balloons*  than  Ellen 
has".    Our  aifl^J-s  to  help  them  disAove**  and  be  able  to  msfce 
generalizations  from  the  set  oper/tiort  that  leads^to.the 
answer.    (When  asked  how  .they  knaw  that  J3JI1  has    3  .more 
than  Ellen,  the*  child  may  say,  "Jou  take  the^.,  b^llojms 
from  the    8  Walloons  and'you  have    3>  balloons  left". 
It  is, safe  to  assume  that  for  many  children  at  this  st>age 
means*"taking  Ellen!s    5    balloons  from  Jim's    o  . 

balloons".)      *v  .  *  ,  "1 

»        •  *' 
Ask  a  child  id.  use  felt  disks  on  a  flannel  board  to  show 

'sets  equivca^nlr  to  Tito's  set  of  balloons ^and  Ellen's' set 

,of  "balloons . 


.  v  .     .  . 

i  •  How  can  we  compare^  the  two  sets?  J 
«'     (We'  can  pair  the  members  of  "the  sets-.;  , 


A  child  should  then  be  asked  tovpair  the  mVmbers  of  one  set 

•  with  the  members  of  tj»  ,other  set. 
V  *    •      ,   *      t  * 

'0*0000000  ' 

T! \\V  '  • 

.Q0004     .  ,  > 


,  Jim's'  balloons 


Elle^s^ballflons 


.Discuss  the  action /and  help  the  ;hildren  visus&ize *"thpfc,  i£  ' 
you  remove    5    of  Jim's  balloons  to  match  the  set  gf  balloons 
Ellea  has,  the  the  number  of  balloons  that' are  lejffr  -in.  Jim's  , 
6et  is  the  number  of  balloons  N/hich  Jim*  has  .more  than  jEblerf 

has.    The  e'quation  could  be  written    8  -  5  =   .  Discussion 

'should/iring  fut  that,  8.,  is*the  number  'of  members  in 'the 

.balloons' that  Jim  has,    5    is  the  number%of  the  sublet 
8f  Ji#s  bltlloon's  which  matches  'the*  set  of  balloons  that  v 


1.J64 


mt         i  . 
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,^len"  has,  a^l  the  'number  of  members  in  the  subset 

of  Jim's  balloons^which  remains* after  the  subset  of  .5 
has  been  removed.  \  ,  . 

The  .equation  might  be  -written    5  +    3    =8.  *  ^ 

In  this,  case  the  discussion  should  lead  to  understanding 

that  \<5  *  is  the  number  of  the.  subset  o^Jizpf's -balloons  * 

which  patches  the  set  of  EllenTs  bUlbons,  *he  number  *3 

is  the  numJ>er-X!f^m^mbers  in  the  subset  of  balloons  which 

is(  joined-  with-toe  subset  of    5    balloons  to  make  a  -set 

is  the  number  of- balloons  in  the 
•  •  ~  *  *• 

set -of  balloons  which  Jim  had  to  start  with.  -  ^ 

•  Leave  the  first- stofy  problem  and  the  equations  an  the  board. 
^  y  .  ' 

Write  the  following  story  problem*  oh  ^he  chalkboard: 


u  * 


4  j  Bob  has    7    dart#.  ' 

Sam  has    5    darts".  •  / 

How  many' fewer  aar&s  does  Sam^have? 

Discuss  the  quest ion,  the.  information  given^  and  >how  the  '  - 
problem*  might  be.  solved . 

t  *  * 

Use  objects  #to  show  sets  which  are  equivalent  to  Bob's  setv 
of  darts  and  Sam's  set  of  darts.  ** 

Compare  the  isets  and  write  the  equations. 

For  example ,    7.  =  5  +   •    You' can  pair  Sam  ^s  darts    ^  r 

with  Bob's,  darts  for  all  but'  2   of  riob's  'darts.  > 


.    '    '   -Bob's  darts  //:///// 

j.t  t  ft 

Sam*s4ar£s,/    / "  /    /  / 

•  •  * 

7  -  5.  =   •*  You  can  pair  Bofc's  darts  with 

'•Sam's  darts  for  all  but    2   of  Bob's  a  arts. 

Bob's  darts  /  / 

-    v  ?-   i'ii'U  ■ 

•  Sajn's  -darts  ////♦/ 


;eric 


H:r, 


-  .; 


The  children. might  say:    Sam  has    2    fewer  darts- because 
he  lacks    2    of  having  enough  to  be  able  to  pair  his  - darts 
with  Bopls  darts.    Sam  has    2    fewer  because  he  would  h£ve 
'to  get  v2  *more,  to  be  a"ble.  to  .pair  his  darts  with  Bob's  darts.. 

Erase  the  words  "fewer"  ,and  "Sam"  in  ^the-  last  sentence  of 
rthe  problem  and  complete  the  question' to  read,  "How  many 

more  darts  does  Bob  have?"    Discuss  ttie  question, 
1  bringing  out  the  ideas  that  'if  Sam  lips1  2    fewer,  then  Bob  ^  ./ 

has    2    more.    If  Bob  has    2(  mor^ythen  Sam  has    2  f^ver.^ 

Go  back  to  the  story  about*  the/  balloons .  (  h 

If  Jim  has  ■  3    more  balloons  than  Ellen 
\  .  has,  how  many  jfewer  balloons  does^  Ellen 

h^ve  than  Jim  has? 

:  Pupil's  bock*  pages    §G/  .81,,   82,  /  and    8^:  %  . 

/        1      Read  the*  problems  for  the  class,  before     '  *  ^ 
tY         "^f*-  °  expect ing^  the  children  to  solye  the  ^ 

problems  independently.       /  «  ** 

Further  Ac^iyities:  *  „ 

 . — TT-    ~-  *  *    •  ' 

i;    The  children shot^LS  be  encouraged  to  write  original 

gtory  problems/ and  /to  draw*  pictured  and  write  equations 
**^~for  them.  w  ,^  - 

&  " Children  might,  be  given  an  equation  and  asked  to  thinfc^ 

about  a*  story  to  go  with  the  equation.    Some  . children  . 

'will  'enjoy  writing  the  stgry  and  sharing  it  with  the-- 

i  »    <  "  - 

volass.  /%  .     ,  . 

* 

3.    During  short  "break"  periods  teH  short,  story  problems 
to  the- children.    Let  owe  child  write  the  equation,^ 
another  child  Complete  -it,  a  third  child  repeat  the 
>  question -Bosed,  by  the  problem,  arid   a  fourth*  child  '  . 
give  the  'answer.  * ■     J  '  ■>  ' 


166     <  v 
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Using  Equations 


jjpm  had •*  3  red  balls. 
^Sought  2-  blue  balls.-  -,. 

*  * '  '  ' 

hen  how  many  Abatis  did  he  have? 

lorri  had  5.  baHs. 


Susan  was.playing  house.  \. 
Jettyabd  Linda  came  to  play  with  hfer. 
low  many  girls  were  playing  house? 


ix  ripe  apples  were  on  a  tree:  „ 
he  fiirds late  two  of  them: 
fow  manyof  the  apples.are  still  .on -the  tree? 


ill 
tt 
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Using  Equations 
i 

Bill'  s.tfrthday  cake  had  6  lighted  candles. 

Bill  bfew  out  4  ,  'of  them! 

How  many  candles  were  burning  then? 


\ 


Judyjias-.T  dresses/ V' 
1    ^  Only  one  dress/is  blue. 

How  many  dresses  are  not  blue? 


•'••fw  s  A 


..  ,  Beth- has  5 

Jean  has \&  dolls.   .-  '  '*  •' 
.  ..."  How  manpolls  must  Beth  get  tor  to. 
.    have  as  many  as  Jean?,  '  -xs  • 


 :    l  1  i  ■ 


Solving  P  roblems 


Peggy  has  3  cookies. 
•Sarah  has  "6  cookies. 
How  many  more  cookiesv 
does  Sarah  nave  than  Peggy? 

<  • 

:  •  3  h  3  -     .  . 


Draw  Peggy1  s  cookies. 

X   X  X 

Draw  Sarah' s  cookies. 

X  ^  X 

X  x-  x* 


Sarah  has  3  .  more  cookies. 


A 


Sue; has  9  cents. 
John  has  5  cents.  ' 

How  many  fewer  cents  does 

.  i. 

John-have  ihan  Sue? 


"John  has         fewer  cents. 


Draw  Sue's  cents. 


X  x  x».  . 
.  Draw  John's  cents. 

•  ,    ^XX  .-; 

*  XX 


J 


it 


1 
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Solving  Problems 


Ellen  has  8  jacks. 
Beth  has  4  jacks. 
How  many  jacks  must  Beth  get 
to  have  as<many  as  Ellen ? 


■  ¥  ~t  ff-  -  $ 


Beth  must  get    #  jacks. 


Drawpien's  jacks;.  ; 

X  X  K  X 

Draw  Beth's  jacks. " 

x  •#  X  X 

9  ^  .  , 


1  & 


) 


Bill  has-  9  balls.-' 
John  has  3  balls.' 
How  many  more  balls 
*dbes  BUI  have  than  John? 


Bill  has.  ^      more  balls. 


-  Draw  Bill' *J)alls. 

j  *  x  >  ,  / 
*  *  * 

Draw  John's  balls. 


l  s 
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II-T*    Comparing  numbers :    Review  and  extension 

Objective:    %  To.  review  the  relations  greater  than'  and 

*     •*       ■   and  'less  than  and  the  symbols  for  them, 

and  to  compare  numbers  expressed  as  sums 

or  differences 
*. 

Vocabulary:      (Review)    greater  than  (>),    less  than  (<) 

•Materials;       Flannel  board  ma^eriaasf^Lldrenis 
manipulative  materials  *J)  %  \. 

Suggested  Procedure:  ' 

Put    9    objects  on  the  left  sride  of  the  flannel  board. 
*  On  the  right  side  put    8  "objects.    Ask,  which  sii  ,has 
more  members.    (You  may  wish  to  pair  members  of  I  the 
2    sets  to  csbow  clearly  that'  the  ^et  on  the  /left'  has  « 
1    more  member  than  that  on>  the  right. )    Qn  the  - 
chalkboard,  write        „  -#  , 

t.  -  ,'; 

,  "       What  can  we  say  about  tKese  numbers?    Are  they 
.    .  equal?  *  (No.)  Is- one  greater  than  the  oiher? 
(Yes.)    Tell* in  a  Sentence,  wjiiph  number ,*S 
is  greate£  than  the  'other;    (Nine' 'is  greater 
:  *        than  eight.).    Bo  you  r.emember  a  symbol'  we  *  Can  ' 
*  use  to -say  "Is ^j^ater  than11?  (>.) 

If  Ghildren  have  difficulty  an  remembering  which  symbol ?  " 

to  write,  use  the  />   symbol  and  continue. 

*        „         '  '  • 

,  t         Is- there  another  sentence  we  can  use  so  that' 

t,        -  we  can  name  the  number    8    first?    S, Eight  is 

%;    *  t    *le*ss  than   nine.)    The^e  is  a  different  symbol 

^  ^"   4    that  means  "is.  ^ess  than".    (<)  ,  ^ 

On  the  chalfcboar&.>  writer       *  •   -  - 


,     The  symbol  looks  a  little  like^bhe  ftead  of  an  * 

arrow.    Which  numeral  does  itf  point  to,  in  fcoth 

sentences?  '.(That  for  the  smaller  number,  (o)  Whether 

-  .  \  * 

we  start  with  the  smaller  number  or  the  -greater^, 

'  <J>  5the  pointed  end  of  the  arrow  is  always  upward 

y  "     the  numeral  for  the  smaller  nujiber.  >s 

On  the  chalkboard,  write  several  more  pairs:    e.g.,  ,7  2;*' 
6     3;    7     7;  10.  **For  each  pair  of  numbers  have  a 

child  put  the  symbol  which  shows  which  of^these  numbers 

.    is  the  greater.    They  should  notice  that  for  thfe  pair    7    7  , 

^*f*$he  equals  sign  is  needed. 

•  Separate  the    9    objects  on  the  flannel  boarcf  into  two  sets 
one  of  '4  .members  and  one  of    5-  Write: 


&  '  * 

Ask  what  sign  would  be  us%&  between  these  numerals  when  you 
join- the  set  of    4    and  the  set  of    5.    Insert  the  p^us  sign 
Dis.cuss  the  fact  that  the  symbols    If  +^jland    9  f  name  the 
same  number.  v       •  m 

•  •  •  \ 

If' we  know  that         is  greater  than'   8,    we  can  s^y  that 

4  +  5  is  greater  than    8    because    9    and    4  +.5    are  names 

for  the  same  number.  1      *   ,  ^wft 

Write:  *    .  ,  . 

(4  +  5}  >8 

Have\:hildren  think' of  other  names  for  the  number    9  and 
write  .statements  sucn  as:,  ^ 

M6  +  3)>8    «  ' 


8'<  (.7  +  2)  V 
(1  +  8)  >  8  ' 
^8  <  (l**-  I) 


'1*72 


4... 


5 

.  i 


Use  many  more  examples  of  this  sort,  including  some  involving 
a  subtraction  expression.    If  *  necessary ,  use  flannel '  board 
*  or  manipulative  materialsPtQ  illustrate . 

Pupil 1  s*  book j  page  8if~: 

j  Children  may  need,  to  "vrite    3  +  2    as    5  aft 

5    >  ^  4  before  they  can  write    (3  +  k. 
,       ^  *  If  this  is  necessary,  suggest  that,  they  doXso. 

After  checking  to  make  sure  that  the  use.  of  inequality       V'  'A: 
symbols  as  understood'*  show  that  on  both  "sides  of  t#e      "  • 
-Symbols  other  names  for -numbers  may  be  used]  '  *e.g^  ; 
.(2  +  5)  >'(10--  k).  -     '  •  '  '   v  \' 


Pttft:fc3.-*s  ffook,  page    85:   '  >  m  . 

*  ^  May -be;  used  as  was  -  page    8^.  '-\  * 

Pupil  *s  foook,  vpage  86: 

.  COptiqna^)  -Children  have  to 'decide.,  whether 
*  r    */.  t  *  -  *    -  to  .add*  "or  -subtract  in  order  to  make  a  true 
;••'*  statement.    Ir^  soifle  instances,  ^symbols  will 

."•**     -;    liave  to  be-'insertec},  at  two  peaces. 


.-,3? 


4T 
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Comparing  lumbers* 

0  { 

6  >  4  Six  is- greater  than  four. 
4  <  6    Fogr  .is  less  than  six.. 


Add  or  subtract.  Putin  >,  <  or  s 


I 


3  +>'>  4 

o 

\ 

6  =  3  +  3 

.     10.-8  <  4  .  ' 

.  '     6  -  'A  >  1 

•   6  >,  3  +  1 

6*+' 3 ^10  . 

i   *  J — 

•   ♦  3  +-3'<r  7. 

'  *  .5  <  4  +  2 

* 

-     '  5  >  7  -  4  ' 

f  • 

2  +vi  >  'o ; 

> 

8  <  5>  4  ; 

f  ^ 

-           9-  -  5  * . 

'  '    /  .    *  ■ 

*4  +  2  >  *5  ' 

v     10  >  6 '+  :3 

8  =   5  +  3"; 

"'   .  .    /.     ■  \ 

2.+  2  <  6  . 

"*              rV  *  ' 

!  y 
j  i  i    ,   ■ 

■  '  ' — 

4  <  3  +  4  ; 

X 

4  f  ' 

I 

 '  *  

.   7  +  3  >,  9 
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Comparing  NumlDers 

•;     7  >  3/ 


5  <  9 


3  +  2  =  4+1 


Put  in    </   >,  6r 


6  +  12:  1+6.. 


3  +  4„>  2  +  4* 


6  +  0,  >  0  +  0 


7-5  zz  1  +  1 


5  +  3  =   1  +  7 


'4  +  6  >  7  +  2 


5+2  =7+0 


3-  +  4  ~  2  +  5 


a. 


2+2  <  -3  +  3 


7  -  0  >  6-4 


7^ 

i  +'5  <  6-+-r 


*  8  -  7  >  9  -  * 


5  +  0  >  6-3 


+/3  >  6 


-3 


7+2  >  .5  +  3 


2  +  3  '=  5  +  0 


4  +  3  >   1  +^3 


4  +.5  ='   7  +  2 


10  6  +  2* 


2  +  6  <  3+7 


4  +  4  ,3'  3  +  5 


^4  # 


*  4  . 


Comparing  Number's 
Put  in  +  or  - . 

^10  ;  5>*6  -  4 

„   3   +  7  »  8-  +  2- 

5  4-  4>  10  :  2 
-8  -  4  <  10  -  4 

•    *  ' 

/r-M-"  3,-1?  -  2 
7  +  3  >  )  +  4 

1  .■  i 

; 

6  -  2  >  10  —  7 

-.,  Si  5  =  6  -  ft 

9  +  6  >  5  +4 


.  9" 
\ 


3  +    6  <  9  ±1  ' 

a  # 

10—  3  <  4  +  4 

» 

9  -^2<V-fc%4  . 

7  *  2  >  r~+  5  — 

8  -   1<  2  6 

f    •  jtsr 

6'  +  .1  >  1  ♦  .5  - 

4  +        5  *  2  ~ 


1  +    o  >  7  -  3 


2  +    8  <  9  +  2 
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+f     '  Using "fche  associative  and, commutative*  properties 


Objective;       To  ^understands  and  use  the*  associative  * 
ISS^  property- of  addition,  and  tjien  use*it 

i        together  w^Qi  the  coraimtat^ve  property  / 

Vocabulary";      Associative,  'parentheses,  column. 

Materials:  -  r   Materials  for  flannel  board. 

Suggested  Procedures 

The  associative  property  of  addition 

Let  us  think  about  the  sum  of  three  numbers 

v 

5  +  2  +  ^ 

f  t      "that  I  have  written  oris  the  chalkboard  »'v  \How  %  "1 

^  we  compute  the  sum  of  these  numbers?  (Suppose 
'  .   .         they  suggest  adding    2    to   5 . )    What  would  fl 
'    that  give?    (7,)    And  then  what  would  we  dg? 

(Add    3    to    7.)'  What  would  we  hive  then?       '  * 
(10^  'We  can  write  »  9 

*.'    5+2  +  3  =  7^3  " 

=  10,  '  * 

o 

Is  there  another  way  of  adding* these  three  f 
numbers?'   Suppose  we  first  adci.  the    2    and  the    . 1 
f     3.    What  "will  this  give?4  (5.)    Now  we  add      "  : 
this   5    to\the    5    we  already  had.    What  do  . 
•   we  get  then*-    (lO)    So  We  can  also  'write 
5+2  +  3=  5+  5.  .  " 

=  10;/    f,  '''  r^  # 


can*t  we?  •       *         ^  . 

In  the  first  way  /of  adding,  *  we,  found  %4t  / 


then, we*  found:  that 

7  +  3'#  -  I1 


In  the  second  way  oif  adding ,0  we  found  that 

w      2  +  3*=  5  " 

and  then  ve  found  that 

«>.  .  , 

5  +  5  =  jb;?  - 

Which  way  do  ycu  think  was  easier?  -  (The  £irst, 
the  second,  neither1,  etc.    Il^ight  "be  brought 
out  that  in  -this  particular  example  the  addition 
'facts*  used  in  the  second  way  are  perhaps  simpler 
and  more  familiar*)-     '  •  * 


!In  4* 


ie  sum 


■  l 


5  +£  +  3  Jk 

4 


when  we  want  to  add  the  2  and^tjie  3  f^^W  ^ 
we' have  a  ^special  way  of  shjjBWthis.    Do  you 

Jcnow  what  it  is?  We  put  parentheses  around  '  ■* 
the    2    and  tfie*   3,  l*ke  this:       *  ~  #    «  > 

5  +  (2  +  3) 

When  we  want  to  add  the    5    and  fche    2  first, 
how  can  we^show  this?    like  t«is:      •  ^  »"  „t 

'     '  (5+2)  +-3.'         N    .  ^  . 
.When  we  finish  adding  all  three  of  theje 
"  numbers,  flb  we  get  the  same  sum  no  matter  ' 
*  whiob  numbers"- —the    2  ^  and  the  *  3,    'or-  r 
the    5    and  the    2—  we  add  first?    (Yes*)  / 
Whet  sum  do. we  get  in  both  cases£    (10*)  , 

When  we*  put  parentheses  around  the  '2*  and 
the    3  "  like  this  > 

5  +  (?  +  3)  ,  ' 

we  say  that  the    2    and  the    3'  are  associated  . 
or.g^oupe'd  together**  "Associate"  is  a  big  word*  - 
0'Can>ou  think  of  any  other  examples  of  associations 


1   ) 


\ 


V, 

I 


perhaps  where  people/  Inste'ad.of-  numbers,  are 

•  associated  or  grouped  together*?  teacher" 
association,  building  and  loan  association,  etc. 
Review  again  why  "is  it  "that  we  associate  the 

2    aifi  the    3    in  ^  :  .    ^  . 

,  *    ,      5^+  (2  +  3).  - 

1  (To  show  that  the  ,2    and' the,  3    are  to  be. 
added,  fdrst . )  ,  - 

•  LeiNs  practice  vit.h_  anc~ner<  example: 


b  +  2  +  1 


ike,  this" 


If  we  put  parenthe 


which  two  numbers  are  associated?    (The  ,2  and 
the    1.)    Which  two  numbers  do  we  add  first? 
>n  (The    2  ,  and  the    1.)    So  we  .can  write 

*  -       -      6  +:(2  +  1)  =  6  +  3  , 
-     -  *  f  9.'"       -*  « 

After  adding  all  jthree  numbers  this  way,  what 

sum  doVe  get?,  "   ,  .  f  ^  f      *  *V 

i  * 

N  i  ^ 

If -instead  we  now  ,put  the  garepthe^es  In  like  ~ 
this  ;  ' 

'  ■   which  twornumbers  are-. associated?    (The    6  s  and 
the    2.)    Which  cwo  numbers  do^we  add  first? 
'^pie    6    and  .the,  a.)    So/ this  time  we- write  * 


■ ...  t  ... 

.  After  'adding  all 

sura! do  we  get?  /  (ft) 
•  got  before?  (Yes.) 


3  +  1 

Si 

-.9-.- 


ibers  this  way,  what 
-this  the  same  sum  we 


Do  you  -think  thpt  in  adding  anv_  three  numbers, 
it  makes  any  difference  whether  we  begin  by 
adding  the  first  two  or.  begin  *by  adding*  the 
last  two?'  (No*.    It  doesn'ir matter 

*  «  which^we  add  first, )  ^  This  is  called  the 

associative  property  of  addition*,  because  • 

in  adding^  thre^  numbers  it  doesrilt -matter 

whether  we  associate  the  first  two  or  the 

last  two  of  these  numbers,  .^rhax  is,  the 

associative  property  of  addition  says  that, 

in  adding  three  numbers  we  get  the  same  sum 

ao  matter  whether  we  begin  by  adding  the 

,    first  two  Ar  begin  by  adding  the  last  two  numbers, 

■  '  "    "  V  '  1 

•  In  writings  sum  of  three  numbers  ve  usually4  j 

^  leave  parentheses '  off  altogether/ like  this, 

3:^+1-;        .'"       '  > 

We  can  do  this/  because  the  associative  property 
of  addition  tells  us  ♦that  ^he  sum  will  be  Vne 

.  ,  same  no  matter  whether  we  'put  parentheses  like 

**  this  *  • 

4       -  '  «     •  ' 
%  .  3  +    +  1)    .  ' 

•  *  i 

,  or  like  this  '    .  -  * 

*  *  (3  +  .  :  \  J  ;t  ) 
book,  page  .  87:    You  will'  undoubtedly  find  it  helpful 

v   -  *  P°  wor^         the  class  for  the  firsts 

*  t  j       _   \  *     •  „>    .  o       \  ,  ,     •  \ 
I  ■  few  'examples  « *  ' 

*  *  /•  , 

book,  page    88:    Pupils  are  to  insert  parentheses  - 

/ 

and  fill  in  the"  blanks-.    They  musk 
first  decide.. from  the  position' of 
the  blanks,  "which  two  numbers  are 
to  be  added  first.  / 


;  •  ISO 


4 
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Adding  Three  NumlieFS^ 
Fill  in  the  blanks. 


*  (2  +  4)  .  +  1  =  £^  +  1 

i  7 

;?>        •  -                  .  . 

'   M  +  5)  +  1  -         +  1  , 

 " — ^~r->  *  ' — 

"  9   (3;+  1);j/2v    *f-   +  2" 

;,  .               ^  ^  * 

2  +  (4Vi)  =  2  +  £7_:  ; 

!.  ♦  4}+  (5  +  1)  ■  4,  + 

•V  t]  •  ■  ..  .  =  J£-  ■ 

v      >  _  •       h  «  * 

i>          *                     *  * 

—  *  r  :  : — j 

*  « 

•,5-S"(3  -+  2)  =  5  +'  . 

)  . 

•  '     i   **.(.:  . 

3j+  (4  +  2)"=  3  + 

■    .'           .  ■  ? 

■-,    (5  +  3)  V  2  »•  f    +  2 

*        ■•  »    -  /£>/  . 

^  --v  >      \  -   

/     :  1  :  1  — rf 

•          •  '  ''  •<•'             ■  : 

>.  (iu  7)  +  2  ;       +  2"  ; 

eric  :;,,    /,  . 


Adding  Three"Nuntbers 
Use  f I  -Fill  in  the  blanks. 


1  "  '-7  ^ 

(3  +  4j+  2  -     /     +2    •  "  2  +(5.+  3)-  2  +  JL^, 


(2  +  .l)f  '6  ■  _3_S*  6    '  (5        3  *        +  3' 

/  > 

5  +.(1 3)=.  5  +  _^„.  /6  +,7)y4-     t.  2 


1  > 


' /2  +'*)'+  3"  ■    >       3.;    ^3/  +  (/4:+  2)=  3  +   •'• 
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\  1  :  •  Usinp  the  commutative  and  associative'  properties  of  addition 

^  After  the  children  understand  the  associative  property,  ' 
proceed^J^  some*  problems  involving  both  the -associative 
.*  ,       '    -and  the  commutative  properties.  ,On  the«* chalkboard  write: 

;     .        V      "  *2    +  2  -     -  •  '    •  **'   *  • 

'  As  yoti  know,  ve  can  add  the  first  two  numbers  * 

,  and  then  add  the  last  to  .their. sum.  * 

Write :  * ■  *  ■ 

/  /    '<        _        ,  ■  (2  *  3)  +  a  =  0  +  2  • 

•'  '  '       '     *.  '      •         .    '  \  v=  V  '        *  '  . 

.  We  can  also  add  the  sum  of  the  last  two  .  * 

,  numbers  t©  the  first.     *  r 

.  *  Under  the  above  equation,  write:  , 

.    \  ,      .  '  *  '  2  +  (3+2)»2+5       ;  / 

*  >'  *  "  7  '  •    ;  * 

*   *  .  Would  it  be  possible  to  add  these  three 

»  *  f 

1  numbers  in  any  other  orde^j? '  -  .  . 

„  -dUfe*        A  child  will  probably  surest  adding    2    and    2  first,* 
*     .  Leave  space  below  the  second  equation  and* write:       "  %  ^ 


:  •}   /  (-2%)  +  3  -  * 


How  do  w£  >kn6w  we  <can  do  this? 

If  .there  is  no  response,  write,  between*"  the  second  and* 
third  equations:-  t 

'     *       ■>        -2  +  (2  +  3),    '  .  % 

/  .     Point  \ut  thatw  2  ,+  3  =  3  +  2,    us.ingtthe  expression  * 
*  ^cominutat^e  property' '  if  you  have  introduced  it,  aci<i 
j-;     then'  that  the  associative  property  lets  ydu  add  '2 
angL  _2  •  first.  *  .    -  ■ 


} 


f ,  ^    ;.  ^  •  Column  Torm  v 

.    /  Explain  that  we  often\write  problems  in  an  "up  and'dow^". 

V  ^       *'  .  #:  ■ 

".~  \       *  '  /  x>r  "column"  form,  rather  than  across.    When  we  do  this  we\ 

-*  t"  ,  ,    tf  '  /   .  - 

«  dc  not  use  plus  signs  /between  numerals.    Write:    *  v? 

*    '        •   '  /  '  ' 

1./  .   *    .  '  • 

-  .         J*:-  - 

'  •  .        Let's  add  3    and    1  *and   5    by  starting 

#        *  %       /  '  r  *-    at  the  top  of  the- column.    3  +  1  =  h.  Next 

t  *  we  add    5  to  the    4.    What  is  the  .sum?  -Write  • 

^    I  *         '  f  f  it  here.  l* 


;  Write: 


•  *  .  a  «    *      •         *'  * 

Now* let's  start  at  the  bottom  of  the  column. 

■  '9  «  I 

r  5  •£  1  -  6.  'Add   3    to    6,    What'  isAhe  sum? 

r        ,  *  n     •    *     f-  * 

The  sum  is*  the  same  no  matter  in  which  order' 

•   we*  add.  •  "  ,  ' '  .    i  f. 

.    °  *    L§t  us.  look  at  , this,  more  closely.    When  we  '•  ' 

/  ,  v  '  '  ..  1  '  ■  f  / 

4    »    start  at  the  top  *of  I  the  cctfttmn,  what  do  we       \  >       .  X 
do  first?  *We  take    3-  and  add-  1>    getting  ♦ 


>  Next,  what  do  we  do?-   We  add  t  5,    getting  * 


>Wheri*t.we  start  at  the"  bottom  of  the  -column,  ^ 


;  < ;  j  '    +  J*  9*  '  "  '  i*   V  do*»we  do  first?  'We  take    ;f,  and  add.  .  u  ,  ;v 


^-?K.\»r        %  ,  (  '       So*  when  we  start  .at^tne  top;. of  the  eblumn, 
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and  when  we  start/at  the  bottom,,  we  ge*c 
as  the  slim  ' 

**  (t)ptional)^<Could,  we  have  u$ed  tKe  .associative  and 
-commutative  properties  to  show  that*        1  +  ' 

\  (3  +  1)  +  5  =  (5  +  1)  t  3?-  *  * 

|  Let's'  §ee.  '  (You  will  have  to  t*k^  the  .lead  .here): 


"(3  +  5  =  3:-+-  (1  +  5)      /associating  property) 

=  <3  +  (5  +  1)"    ,  (commutative  property)  . 

'    \^.^  (5  +  r)  +  3  ,  ■  '(commutative  property)* 

t     .    v      V  ,      '    T      "    -  / 

Would  this  have,  wqrked  for  any  .other  numbers  jtfst  . 

^as  well  as  fou  a$d-  5?'  (Yes)        '■  \ 


•  Givl  children  practice       the  chalkboard       writing  problem; 
-     'in  column  foj$  and  in  finding,  the*  sums.  '  It  is  important 
^       that  they  ^>rm -the, habit  o|  keepirfg  the  column  straight, 
m    IJ&ve  them  add,>t  acting'  at  the  top  and  '  writ ihg  the  ;sumV 
^      .  ffhen  have  £hem  add  starting  ar  the  bottofcf 

.If  they  do  not  find  that  the^sum  is  t£e  same,  they  should, 
■  •    be 'aware  of  the  fact  that/they  must*  have  made'  a  mistake*. 
r~  '  .  (J1811?  children  are^eager^to  correct  thei?'^* mistakes.  )* 

,    .    Pupil^s  hooky  page   89:  Tell  childrenj^  to^stak  at  the 

.    \  -  ^>P  of  ;each  cblumn*    .Wheir  they  ^ 

<  \  aaye-  Krittey afk/the'  answers, 

r'*        '  '  they^oul'd  go  back*fco  the.  .  1 

s  '  i     ■  first  problem,  start^at~the 

^sf  .bottom  of  each  columny  arfd  see 
whether  they  *fon<#  the  sum  to  * 


1    ^  same* 


6' 

■1 


.  9 
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Adding  Three  Numbers  .  . 

«  -Find  the  sums.  ,  Start  at  the  top.  Write  your  answer. 


<  1 


•3 

6  < ' 

.4 

7  •  . 

•  3 

5 

■  1. 

1 

•1  . 

7  . 

1  . 

^  ;'JL 

9 

t 

i 

** 

* 

1  *  ' 

3 

/■  4 

J  7 

■ .  ,  2  •  . 

■Sr'  4  - 

k  * 

4 

3 


5 
2 

1.0 


A 
5 

JL 


jTnirik  about  the  sums  again.  v , ; 
Startat  the;bottom  this.tiroe: 


ummm».m-M         -  .  •  * 
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1  / 


I."  . 


1  f..  •? 


' "* '  „  ^I^C^Dfi^^^in^  grcffjem  .solving  skills  *  . 

$j€^ffgft  ^^A§wltJp^skilI*iTV  soav-Xng  problems  itf 
^.-•>  -        '  physical  situa*tiofrs.      »  ?*  *  * 


1T7.,:- 


,  physical  sitmltiotfs.  "     r  ■  •     V        ,* .-:;V „•-•-*»*■_ l:%~&?&7^ 


"  VosaSujary;,,    (56  .nei^word&V)  '   '  /■ 
"Materral.Q.r'  ^.g^pry  -problems-  printed  ©a  tagtfbara  .(s"o  that  ■  V* "  . 


•they  mtiy  be  saved  and  referred  to  later. .'.J-  '  .O^V-y  *  *:  -*  * 
Individual  s'e.ts'of,  counters,  paper  sSocL^ieatriJteJ^ '-V:^  .     -  . 

"and  Jb3jiriK '  c  ards. ' . 


Suggested  Procedure:. 


i      •  •  • 


Display %  the*  following  siory  •pr-inteji-on  tagbbard: 
0?he"re  ',were*    8*  •  cookies  oil*  a  plate  • . 


*  '  Jack  ate   5  ;      the  Rookies .  . 

s'         •         I^e4-how  many  of  these  'c^b&$£^  "dib^^-'f/ 
.   //  '       '  •  he  not  eat?-      V  'v     '  '^T*-      ■  -  t- 

V.-r^V  ^  the  "cnl],dre!n  what  they  think  jtbqjft  f i^st  'after ^SS^^S 


--read  a  story  problem.*  h3kisvers  .they  give  shoULd  ^i^J.f  '  -  . ^  ;       w- v^k-'A 
.  guidance,  to  the # questions  *ybu  ask-  iru  further ^^isxdnl^  ^ClV:-^  ' "  V'^i^ffr"^: 


Keview«the  idea  that  this  equation  help's'  us  ahswer  the  v" 
question  v  ^aslSed  in  the  problem,  tiut  the  number,  8    in  the 
equation  jioejs  ndt  mean    8"  cookies,  --neither  does  the  *  , 
number   3*  We- have  .to  state  the  answer -to  the  problem 
•in  the  terms*  .of  the  'question  asked.  .  (There  were    3    '  *  ■.. 

cookie*. left  on  the  .plate.)       1    •  •    ;         .;. "  -  >  ^ 

'     **••»*  •  '  *  *  _  — 

tfri^e  the- -following  stogy  on  the  chalkboard: ' 

There  were^g^^rees  ir^Jim's  yard.         *  ?< 
Four  of  the  trees  died.  "  "... 
*  How  many  of  thsse  tre'es  £re  still  alive?  k 

Bisei^ss  the  question  'asked  and  the  facts  known.  ,  ^ 

Is  this,  problem,  like  the  last j  oh£  .in,  any;way?  * 

*  m  (ye&.V  We  removed  a  subset  thje'same  as  we  did  -  (  t 
'    in  the -last  problem.^-  ,  •      j  /  i 

\     *  •  :  •+     '     '  >  £ 

^  *^  *T)oes"  knowing  this*  make^it'  easier  to  write  an, 

•  .^equation, that. .will' help  usvsojlve  the  *. 
^problem?  m  ^Ye^/bWtise  it  will  :£e'  the  ^ame^  ;h 

kind'  pf  equation.-.  <  It  yillh^e  different 
.  numbers  > 'though..  ).  'j.t  *  - 

/  Ask  one  child  to  write  the  Equation,  another  ix>  redd -the 
question  and  a  third  .child  ^6  give  thfj  answer.  (0!h^:-£X%v 
5.  trees  still  alive.)  ,  .  v       •    '  '>         ~"  * 

•  Display"  tfie  ^following  sjory  written 'ori  Jagboard:^     \,      .  - 

v  v  "  y     '     Mother  had  ,\j  .  purses.  \  *  „      ,  .i  „  *. 

.  '    r      \  She  bought  another  purse. .  '  /  -  v ' 

\  -  *t   '^How^nanyq>urs^s  ^oes ,  sh*e- noV  have?   ,  ^  ; 

Discuss  tfie  problems/asking*  Aout  information  given  and%  ■  - 
.information  asked  to  be  giyenV-  Indicate  the  first  stpry^ 

"  printed  on '*tagboard -and  as^if  that  problem,  and  €he;  (' 
-way  solved  it,  hel^s  . ahswer  the  question  asked  ir^  . 

the.-new-^ory,  '  (feince  the  new  story  is-^ututw6  c 
of  purses."  and  s^ince  -the  *set^must  be  joined  -to'  find*  fop±t  .„  t> 
how  many  there  aye  'altogether*/  you.  cannot  use  the  same  me^od 

.  of- removing  a  subset  from  a  set.;    -  m        .    •  . 


179 


Direct  the  children  to  show  with*  materials  on  their  desks 
"  v.'       'ar  set  which  is  equivalent  to  the  set  of  *5    purses  and  a 
S  set^equivalent  to  the  set  of    1    purse.  .Ask  them  how 

the  sets  "should  be > joined  (1    purse  is  joined  to^he 
5    purses).    Thsn  they  write  on  their  paper  an  equation 
^.        which  shows  the  action.    The  equation  should  also/ be 
written  on 'the  boatd  so  the-  children  majf  check  t)$eir 
wc&k    (5  +  1  =  ■  &    *).    The  qu,e&tidn  should  'be/  read  by  a 
«.       child  and  the  answer  -given.    -(Now  Mother, lias*  6>  pursqs.) 


K 


1 


,    •  ftead  the  Jt'611  owing  story  problems  to  the  children.  For 
*   eac£  jyobiem  have  the  set  operations  (joshing  or  .removing) 
'and  tfte^  question  identified  by*  a"  child. N  'Compare  the        #  . 
^    problem  with  the  two*  examples  Qyi  the  tagboard*  B-nd  determine 
j  which  equation  should  be  used  -to  firjd  the  answer.  Tfre* 
-i-  -  j  answa-r-sentezxce  should  therjjbe  given.  * 


1.    B^th>an^  Mark  'w&it  ffshing^    /r  ■  . 

■  I  )  * '  /      / '     •  * 

The^\tfut  all  the  fish,  the^  caught*  in 
the  s£me  basket.         ,   *■        .     v  * 
;"5  *   Beth- caught  3.  /tfsni and  -MarK  caught  -i 
^       fish.  , 
-  H9w'many  £ish  did -they  put  into  the  .basket 
(they  put,  7  fish. |.n  the,  basket". )  ' 


If 


:ERJC 


x£e  'next  day  Mark  'caj^h|;  .  5  '"^s.h.  ^ut^  I* 
*fi>£h  got  aVay.  >v  J^ft**)  * 

How  many  fisb^ffiQ  * 
(?4ark  had    1*  fish. 


^  4 


.0      ;        '  * 

1 1 :  > 

■  A*  . 

'v 
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3 .  •  M^k-h^ihe^^JC"  *T:Utf-  in ;Hftfe- basket  Vben}  v.  *;  ■'.  /*  y.£:i ; ,:  ' 


4.   -Mark;  gate'^V2  ^^h1, ^^-ftevstiii^^ <t'j^V-c 

-4. i-f0  '  v/;/Vfj:.::;4:  ^y; 

5y  ^thlj^ee&s;  8  ;fish  to^oois  tor  $mpperiv  -'"^ 
^/\     Does'^tfier  have  enough  'fish^mTcqok  hfy  •  .    /  1 


suppeg?/  v  t\ 


(Yes'^ec^tiS^..  7 • " .fish  1  'anc^'  i^^foca?x^.f ^^^f*  ,}:  .r*  *  ^'  ; 
are  \ 8    f  isUi'} /.   '         '  "      i'  :1      ' /  >'<^fh  ^  '-r^  '\  ' 


•  v: 


V 


•   d    . .  .  - 


■!*    /r*Wte-^  on  the  chalkboard: 

•      :*  /'  ^->r>-'V/'^/^iW'Had:,"/3  '  dolls/.  ^ 
f^iir^if^Vi*  ^  -"SSfr.«o*"*qie"  dolls  for  her  barthdaj?: : > - :  "  7* 

i/\;^sn^;^po88lble  to, answer  th&  question  Kithout  Knowing 

-     \  '  .•ho^;9^r^:;da2Jt^' Jiil  got  for  jier birthday."    The"  story 

doe'eti^tell^fhe  fact.   ZFhey  do  know,  however,  that  Jill 
v:  -hW. •>">•••  .v.?.;:       '    *  T •      *•  * 
%,-f;.V^*Vy^4^^;-Jaw|S  '^an    3;  dolls  unless  sne  gave  some  . 


A- 


']«*  ?     ?Qtf  'jnetgfr ''  ittformat  ion      .        •    .  . 
?       *'  AWj^'tQ.  this  story  on  the  chalkboard: 

John  had    3  ^red  boat's.       *  ,    ♦  "~  ,~ 

He  hadj   4    red  tops",  i        .       *"        /-  "7j^? 
^  Mother  ga,ve  John  another  red  boat.        i***  \ 
-Fatter  gave  John  a  re&top.       x  * 
How  iraany  red  boats  di'd  John  have.  ^Wien? 

e  entire  story  problem  read,.  Discus's  the  question 
xl?  ,  asked  ih.  the  problem.  Encourage  the  children  to  discover 
1*'  -that  'hot  all  the  facts  give?n  are  related 'to  the  solution 

%  of  the  problem.  "  * 

}    ,         Reread  e,ach  sentence  and  help  the  children  determine'  ^ 

*v       •    .     /      '  » 

^  *  #  whether  or  not  tha^  sentence  contains  information  they  £ - 
; '       *         j  f     -  /  ■  >  >  *  ■*>  , 

*f_     w£ll  need  to> solve  the  problem.    The  sentences  which  are'  - 
*  «  '  \  •  i    •  i  *  f 

1  'related  to  the  solution  of  the  problem  should  be>undeJ- 

*  ■  *      '     ,J5  "■  '   '  *  -      ^  *    *  '*  i  * 
.lined.'    Sonclude^by  answering  the  question,  M'kow  mfriy  .  ,g 

'red  bo'ats  did  John*. have  then?"  .(John  had    h    red  boats.) 

9      .Read  \ the  'following  profcleriis  and  have  the  children  *deltermine 
%      '  whether  there  is  ;more  than  enough  information,'  -too"  little 

information,  .or  exactly  enough  .info  rraatj^n  tq  solve  thfe^l* 
'problem.   tm  .  \  ^ 

r  '  7  *  T* 

#  »  "  l.--  Sue  read  J^pfcges  this^  moaming. 

^  ,  -  •  This  aftiemoon  she  read  some  mor^.pages  *\ 

.   ,.  <;    \  w     v    How  many  pagers  did  slie  read? 


it'Y^  can't  answer  the  question  asked  in  this  problem'.  b]&" 
0     ~  , &"know  that  the  answer  is  more  than    2    pages s\ 

*  2;  *  'Each  of    3  Hoys  had  an  apple *  , 

•  Two  boys  did  not  have  apples. 

J  '        -        0<    -  v 

1     How^any  boys  had  apf>les?  y 


v.         ?  .  •  -  •  ^ 


(You  do  not  need  the  formation  about  the    2    boys  who  did' 

•  *"v*  •  •  \  *♦ 

not  have  apples.    The  answeir  is  that  three  boys  had  apples. J .  • 

%    -  \.    Bill  gpent/  34    for  candy  and   54'  for  S^n-  - 

How  much  did  Bill  spend  for"  candy  an&  gum.  * 

(Biflblx  spent  *  84    for  can^  and  W1*  .  TJhere*is  exactly  enough- 
informatibn.*)  *  .  * 

*  k.    DaviOrhad"  2!*    toys./      .       ,  •  "  . 

:     *        */      Only    7    of  the -'toyV  were  boats.  ' 

„     „  *Pat;had  not  boats  so  David  gave  Pat  -£  boats. 

i        %     \  ****  '  1  f     '  v  *  1 

1    *  How  many  boats-^iid  Pat  have  then? 

(Pat. had  ;  2   boats.*  You  do  not  need -to  remember  how  many 
-toys'Dav^d  had  how  how  many  of  his  toys  were  boats.  ,Yo\j-   $  • 
only  ha^  to  remember  that  Pa^  had  no^  boats  before  David  ^  • 
gave  ^2. ?  boats  to  him. )  (  ~  *  ■ 


Further  Activities  '    _  •    '/  *        .  S 

"    I  •  4 

1     Continue  to  use*  oral  problems  during- short  "t>reak,v  periods^ 
•    Omitf  needed  data,  in  .some-  problems.    Provided  unneeged  data  . 
in  some  problems^    Enjeurage  the-  children  to  write^sfcojy  .  ^ ,' 
problems  il|tng;'free«me;;activities^  Children  enjoy      ,  A" 
}    j  -illustrating  the>staWf  they  wriie.^.    ^    ^.    •  <J    **  > 

2.    Suggest  that  each  .child,  write  a  story ^rpblem.  '  Let 
*   i  the  children  exchange  papers  and-  st>Ive  the  problem  on  • 

shojild^  be  encouraged  "fo  » 


some^other  child's  paper. 

use-febth  the  equation  and  tife- sentence  which  answers^ 

jthe  question.  #  * 

.  .  *  <■ 

Pupil's  book;  pages    90, „  gl.    9£,    93,  ,and^i!t:'" 

,  *  *^May  be,  ysej^  now  W  ove-r  a  jieriM  of  time 


eric;  f/  v: 
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*       1  * 


* 
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Solving  Problems  • 

Write  the  equation  on  the  dark  line. 

.Write  tn#answer  oh  the  dotted  lines. 


I  Mary  saw' 4   cookies  on  a  plate. .         *  .  / 

Her  mother  said  4hat  there  should  be        *<7  -  ¥•  -  S" 
9  Cookies  bh  the  plate.-  •  •  ? 

How  many  more-cookies  mustMary  get? 


t 


2,'  Linda  and  Betty  have  8  flolls^  ~*  ~       ,t  ' 

Und&has  5  dolls.  "  *  5"  =  ^ 

*  •  v      '  •  I  !   • 

How  many  dolls  'does  Betty  have?  .. 

--Lj£&*s.  -?_  u^-ce^y.,  „  •••  :   

•'"V         "  , 


3...  There  are  6  'pencils  on  the  deslc  . 
:.s   Ann-'s  teacher  needs"  lp ,  pencils.  10  —  b  -  V" 

*  'How  many  more  should  Ann.  get  for  her?     .  ..     '\  + 



«     i  *  • 

C-  -  .  • 


;      Solving  Problems  .  .  . . 

4.  Joe  saw  a  kite  in  a  toy  store. .... 

r  *      The  kite  cost  10  cents.  -   '        \  =  7.   ^ 

:  .     Joe  has  only  3  cents.'  •  v 

♦ 

How  much  more  money  does  he  need 
v'   ,  to  buy  the  kite?- 

'  '   .      ^z^cJ  7  ^rr^:  :  


5.  There  are  7  readjng  books  and  2  ,  j 

science  books  on  ttie  table. .  ;  7_±_  j  g  '  .. 

Now  many  reading  and  science  books  . .       a          .     .  • 

*  '.are  on  the  table?  ,  . 

^C^e.    s£<~£&-^ .   ;  f  +  

%   ~  » 

%  '  Pat  saw  10  airplanes  on  the  ground 

at  the  airport         «.  /p     %  ~  ^  > 

Eight  oT  these  airplanes  took  off. 

How  many  of  these  airplanes  were  * 

still  on  the  ground?  .  \  , 

>'      '      '' •  ' 
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Problem  Solving     :  /•    .    ,  . 

'/     •     '  '*         •,:         '  '*  * 
7.'.  Tom  had*  7  lighted  candles  on 
;   his  birthday  cake.  *•  7-7^? 
He  blew  out  7  of  them. 
'  How  many  of  the  candles  on  his  %' 
birthday  cake  were  still  lighted?       :        '. . 


 a.  5  !  


. /  •  * 


8..  There  were  8  children  playing  tag.  / 

.  four  of  them  were'girls.  •       \   ,   >        ^  =   

.-'  / '  »   7 — . — f  

'  How  mafty^ were  boys?      •     '•  ■   •  •  f  • 

•  jf^X^^^^^^^^^^^   __L^':  1 

•  t  •     •       .«  '•/»/'       '*  .  '        :       '  1 


9.  Sue  picked  8  flowers  fromthe  garden.  .  "  V  .  ■"' 
'*4  Mother  wants'  10  flowers.  ./    .  "  '  j^s- 


*?  How  many  more  flowers  must  Sue  pick 
•.  for  Mother?      /  '  : 


Problem  Solving  -  '  '  * 

Complete  the  sentence.'  .  ' 

1.  Dick  had  7  balls. 
r  .  v  '  Hkgave  sotoe  of  his  balls' to  Sam.  ,    v"  /./ 

'  '  How  many. balls  did  DicIC  have  then? 


I  could  tell  if  I  knew  how  many  balls  ^ 


•  ^    /    2;  Mother  gave  3  cookies  to  Bob.. 
/   °"        She,gave  some  cookies  to  Sue.^ 
:     -      .  How  many  cookies  did  Bob  anil  Sue  have? 

I  could  tel  l  if  I  knew -how  many  cookies  j^r's 

,   *>   -  1 

;        *  . 
'    '  3.  Sally  has  2  .doll  dresses. 

Peggy  has  4/  doll  dresses.  •  *  . 

-  How  many  doll  dresses  do  Sajly  and  Beth  have  all  together 

J  could  tell  if  I  knew  how  many  doll  dresses  jge^^^g^ 


4.  Joe  saw  some  ducks  on  a  pond.5         . '  • 

» 

Three  of  these  ducks  flew  away.    .  . 

how  many  of  these  ducks  weft  on  the  pond?  , 


I  could  tell  if  I  knew  how 
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Solving  Problems  .  '         \  '\v 

Draw  lines  under  the  facts  you  use  to  solve  W  problem; 


Father  has  4-  hats. 

£t«-t — - — ^  '  .  *      ,  ■  _  - 

He  has  ,  3  coats.  -7* 
Fattier  has  1  brown  hat 

v.  ■  » ,  ■  .  

Hjsother'hats  are  blacfc 

How  many  black  hats  does  Father  have? 


,  Father  has 

3      black  hats. 


3+..+  =7 


Jjmmy  has  some  new  books.,         ,  v 
Father  gave  3  ,  of  these  books  to  Jjfomy. 
Mother  gave  4  cars  to  Jimmy.  ./  / 
Grandmother  gave  4  of  these  boo^sio  Jimmy. v' J mm  ha* 
How  many  books  does  Jimmy  have?  .       "7  - 


new  books. 


z\A   , 

Jane  has  6  ca  ndy  ca  pes. 

She  has  •  4  candy  suckers. 

She-gives  3  of/tne  canes  to  David. 

Sine  gives  2  M  the  suckers  to  David; 

■tow many  canes  does  Jane  have  now? 


Jane  has-  • 
3  -    1  candy  cartes .* 


•pur/rittle'  boys  went  swimming. 
^mothers  went  swimming. 

ftre&fathers  went  swimming. 

f<\  T-  -  »  '...•*«,;. 
:ive  little  girls  went  swimmjng.  , 

ibwmaqy  children  went  swimming? 


:erjc.  v 
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AjL  ±  3-  g.  <? 

' '     v  children 


are  swimming. 


■  r 


Chapter  III 

7 

/  '      SETS  OF  POINTS 

'  /  Background 
*  /'     Introduction*  % 

/   *  *'  -  *         '  '     >    /  .  1 

,  This 'chapter  is  devoted  to  geometry,    jfe  shall* 

study  what  may.  be  called  physical  geometry— that  i\s/ 
,  the  geometry  of.  the  world  around  us.    The 'stu^y.- 
fc"       'involves  a  certain  amount  of  abstraction,  for  the  , 
y  *  •  Aindamental  objects  we  shall  deal  with  are  not  things  « 
•  '  we  Qail  pick  up  or  feel  or  see.    We  slfall  thihlc  of 

a  P°^n^^  f°r  example,  &s„  an  exact*  location  in  spac^. 
*   .Appoint,  then,  has  no  size  or  shape  or  coior;  it  < 
has  no  physical  attributes  at  all  except  its  location.'. 

.  We  indicate  a  point  by  making  a  pencil  dot  or*  a  ^  1 

*~  "  *       •      *  .  ■ 

chalk -clot;  but  *everyv^child  will  agree*  tb£t  such*  a 

j  j  - 

dot  does  not  mark  an  exact  location,  'and-Jie  will 

enjoy  imagining  the  uns.ee.able  points.'  «.  * 

*  * 

We  may  remark  that  the  geometry  studied  in  • 
college  courses  is  of  a  higher  degree  of  abstraction  %  ' 
still.    There  the  fundamental  geometric. objects 

*  like  point  -arid  line*  are  not  'defined  at  all,  and  the** 
<    ^     study  proceeds  deductively  from  certain  formally     *     •  ' 
^    Vstated  assumptions  about  them  .(railed  axioms).  *" 

i        Our  purpose  here  is  to  help  the  pupil  observe;.     \  4 
^and,  describe  fundamental  geometriq  relationships.  * 
f  ^    .The  discussion,  is  intuitive.    In  the  'primary  ;grades  • 
,         .we^are  not  parti  cuxarly_  concerned  with,  formal  deductions. 

*  Point  *  '  /  %        '    *    * . 

By  a  point  we  mean  an  exact  location-rfor  example, . 

*  the 'exact  spot*  at  the'-  comer  iDf  a  rooifr  where  two' 

'   .  wal^s  and  the  celling  meet.    We  indicate  ppi^nts  byv 
,  ''drawing  tbts;  but  we  realize  that  a  pencil  dot, 
no  matter  how  smafiL*  gives  o£Ly  an  approximate  location, 


(ER1C; 


•    v.  #      .         '  - 

not  an  exact  .one.    tin  fact,  it  is  clear  that  a 

pencil. wdot  on  ¥\  sheet  of  paper  covers  infinitely 

many -goihts— •t^at  is,  more  than  can^be  counted.) 

'Nevertheless,  In  order  .to  keep  the  language  simple', 

we  refer  to, the  dots  themselves -as  the  actual  points. 
.*  «  •  ™ 

It  is  customary  to  denote  points  by  capital  letters . 

A  point  is  a  fixed  location:    points  do  not  move. 

The  point/at  the  cQrner  of  the  ceiling ^ remains  even  if 

f the  whole 'building  falls  down.    Nevertheless,  it' must  0 

be  remembered  ttfatr fixing  a  location  is  a  meaninjgf^uL 

notion  only  with  respect 'to  some  particular  frame  of. 

reference.    Frames  of  reference  in* common  use'  are: . 

the  sun,  the  ear\hA  a  car,  a. person*,  a  ruler.    A  p©int  * 

that  is  fixed  With  re  sped*,  to  one  "frame  of  reference  <^ 

need  not.be  fixed  with  respect  to  a  different  one.    v  -  * 

Tor  example,  when  a  ruler  is  tarrie'd  across  *th&  foom, 

a  point  on  the  ruler  ^remains  fixed  with  re-spect  to.;tfhe 

♦ruler  but  does  not  remain  fixed  with  respect  to  the  ear6}. 
•  /  * 

A  geometric  figure  is  any  set  of  points.*  * 


Congruence  ,  fc 

The  idea  of  congruence  in  geometry  is  basic.  Two* 
•geometric  figures  are  said  to  be  congruent  provided  that 
they 'have  the  same  sise  and  shape.    A  test  is  whether' 
o"ne  will' fit  exactly Ton  the  other.  *  In  practice,,  the 
objects  may  nolv  be  conveniently  movable;  then  one  tests 
for  congruence  by.  ma'kiryg  a  movable  copy  of  one  and  * 
checking  it  against  the  other.    Of  course',  all  Such  tests, 

. ,  since % they  involve 'actual  physical  objects,  often  includ- 
ing  tfte  hunan  eye,  are  'only  approximate .  Nevertheless^,' 

•  in  order  , to"  keep  the  language  simple,  we  shall  say,  /  uThe 
segments  V  AB    and    CD    are  congruent"  (rather  than  seem 
to  be) — just  as*  people  say,   1  "Johnny,  and  Jimmy  are  exactly 
as  tall  as  each  other"  (rather  than  seem  ^ttf  beQ . 

/~7  *  \  » 
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/ 


Curve  - 


By  a.  curve  we  rncan^any  set  of  points' followed  in  passing 

4  *  ♦  '  * 

from  a  given  point    A    to,  a  given  point    B.  Inherent 

4 

^in  this  definition^ the  intuitive  notion  of  continuity; 
this  is  a*  curve :  •  • 


and  so  is  this: 


while  this  is  not  a  curve: 


(However,  it  is  a  union  of  three  curves.)    We  agree 
that  "a  single  point  is  not  a  curve.*  * 

•»       'it  isfalso  noteworthy /that,  'according  to x- the 
definition,  a  curve  can  be  straight  (in-  contrast  with 
everyday  Usage).-  This  is  a  curve.  *  * 


and  so  is  this: 


2.00 
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Line  Segment   \  '  < 

,  The  last -picture  is  an  example  of  a  line  segment, 
that  Is,  a  straight  curve.,'  The  end.poJ.nts  are  marked 
A  ,  and    Bj    the  line  segment  is  denoted,  accordingly/ by* 
either    AB    or    BA.    Again,  we  agree  that  a  single 
2_  is  not  a'lin^  segment. 

*  4  * 

,  k  Ob  server,  that  a^lirie  segment,  can  always  be  expressed  ✓ 
in  many  different  ways  as  a  union  of  other  line/ segments* 
ifcr  example^  the  line  segment    55    shown  here  As  the 
union  of  thg  line  segments    AC    an4    CB,    the?  union  of 
the' line  segments    AD^    AE,    arid    CB,  'etc. 


Line 


When  a/  line  segment  is  extended  ir 
in  both  directions,  we  get  a  line .  Such 
only  conceptual,  of  course^,  not  pra^tacal 
no  endpfoints1..   Nq  matter  how  far  cM  we /go  in/either    •  t% 
direction  along  a  line,  still  more 7 of ''me  line  wili  f 
lie /ahead.  '  The  inf  inite- exteny  j^s  indicated,  by  arrows. 
fhfi  line,  containing  points    PJ  aM  p    is Aenoted  by 
The  line  shown  contain/ ppirrts/  A,  f,    and  ,C; 

74e 


some  names  for  this  line,  i 
BC,  etc, 


lerefore/    AB,„  BA,  AC, 


Note  that,  alt^gh    AB  and 
segments,.  W  and   A?  are  tl; 


are  different,  line 
same  line. 


9 
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ufet  as  a  line7  is  the  infinite  extension  of  asline 
'segment  in  boNto  directions,  a  ray  is  the  inf  inite^xtension' 
of  L  line  segment  in  one  direction.    A  ray  therefore 


Is  a  single  ^ridpoint;    The  infinite  extent  of  a  r,ay  ' 
Ls  indicated  by  an  arrow.    Tjtie  ray  with  endpoint'  A 
'and  containing  another  point    R   is  denoted  by    A3,  y 

The  ray  shoyn  has  endpoint    A   and  contains  points,/ B  

and  C;/  some  names  for  this  ray  ar§°,  therefore,  s/aS"  and 
AC .  . 

/ 

A 


/ 


Note  that,  although  A?  and  M  are  the/same  line, 
/  m  AB   ^    BA    are  'different  rays: 


a 


BA 


By  an  angle  we  mean  the  union  of  two  rays  having"   

the'  same  endpoint.    (We  exclude,. the  jcase  in  which  the  ~ 

two  rays  are  part  of  tthe  same  line.}  The.  common 

endpoint  is  ce&ied  the  vertex  of  the  angle.    The  plural' 

of  "vertex"  is  "vertices".    The  angle  formed  by  rays 

AB>  <and   AC    is  denoted  by     /BAC    or  »  ZCAB. 

B    ><  m 


Two  segments'  with  3  .common  endpoint  'determine  an  angle:* 
"segments    AS    and   AC'  with  common  endpoint    A'  determine 
the  angle*     ZBAC    with  vertex  A: 


Right  Angle  4*  J 

An  angle  is  called  a  right  .angle  if  "two  .of  theift  can. 
f^t  together  to  form  a  line".    In  the  diagram}  £ABC 
is  congruent  with     /ABD,    and  the  three  points   C,  B,  '  . 
and    D    J.ie  on  a  lilne;  therefore,      /ABC    a'hd  /ABD 
are  right  angles,  *   •  -  1 

ta       "  , 


Note  that  there,  are  two  parts  to  the4  definition:    the*  * 
part  concerning  congruence,  attd  the  part  concerning 
the  l£ne.    In  the  n£xt  diagram,     L  EFG ,  and    /  EFH  form 
a  line  but  are  not  congruent,  while    L  KUM  'and   L  Y32H 
a*re  congruent  but  do  not  £orm  a  line.* 
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Plane      v  \  . 

-   _  •   "       \'  '  ^ 

..When  a  flat  surface  such  as  a  table  top,  wall,  or 

v  sheet  of  glass,,  or  even  this  sheet  of  paper,  is  extended' 

t  infinitely  in  all  directions,  we  get  a  plane*  ^Notice 

that'if  two  points  of  a  line  lie  in'a  giveV plane  then 

the  entire  line' is'*contained  in  the  plane.    Two  inter- 

■    secting  lines  -determine  a  plane.    In  the  teaching^m^terial, 

the  infinite  extent  of  the  plane  is  not  stressecf-  o 

Closed  Curve,  Simple* Closed  Curve  '  x 

We  have  called  a  curve  any. set  df  points  followed 
in  passing' from  a  given  point    A   "to  a 'given  point    B.  ' 
When  the  points'  *A    and    B    coincide,  the  curve  Is  said 
to  be  closed.  \  ~        *  * 


51 

e 


e>*         ^  A  -dosed  curve 

A ''closed  -curve # that  lies^in  a  plane  and  <^bes  not  crpss 
itself  is  'simple.  *  *.  \  ^ 


A  simple  .closed  ci^rve      '  « 

|.     A  simple (  closed  curve  -has  the  in^^fresting  .property 
of  separating  the  rest  of  the  plane  into  .two  subsets, 
.an  inside  or  interior. -(tfte  subset  of  the  plane  enclosed 
b$  the  curveO'and  the  outside  or  exterior*    Any  curve 

*3> 


connecting  a  point  of  the  interior  with  a  point  of 
the  exterior  necessarily'  inter  sects  the  .simple  closed 
curve.    (It  may  b\I  of  interest  that  this  seemingly  ' 
obvious  "flact  is  Actually  auite  hard  %o  prove.")    .  ,  | 

Polygon  -    , r  ' 

 "  .  .  .*  • .    .*  1 

An  important  class  of  simple  closed  curves  is  the, 

class  |f ^alygofs .  '  A  polygon  i s  •  a  siiiple'-closed  curve  t 
•t^isla^ionlof  line?  s|gmen€r'  gtelcall  tb&'a'line  ?<  - 
segment  can  always  be  expressed  in  many  different^ wavs  „ 
as  a  union  oaf  line  segments..  Hence  a  polygon,  too, 
can  be  expresSScTin  different  ways- as  a  union  of  line, 
segments . 


• '    '  The  union  of  AS,  -BC".,    and  CA  =  * 

the. union  of    AD,  DB,  BC,   'and    CA.        ,  , 

'■  ■  '  • 

If  we  look  at  the-  vario*s*line  segments  in  a  polygon, 

we  notice  that  they  are, of  two  kinds:  'those  that  are 

contained  in  other  ling  segments, ' and  those  that  are*  ^ 

'  not  contained  in  other  line  segments .  ,  Fo'r  exampleT 
in  the- picture  above,    AD    is  of  the  first  kind,  since 
it  is  contained  in  the  line  segment    AB.  -  On"fhe  other  ^ 

■  hand,'    AB   is  of  the  second  kiud,  'since  it  is  not  cta|- 'x 
tained  in  any  line- segment  except  itself.    Line  segments  J 
of  this  second  kind  are  called  sides:    a  line  segment  ;  . 
in  a  polygon  is  called^  side  if.it  is.  not  contained-:  k  . 
in  any  other'  line  segment  in  the  polygon.';  The  polygon 
shown,  has  three  si  dies:    AB,  BC,_   and   CA..-  A  polygon  ^ 
of  three  sides  is  called  a  triangle.    A  polygon  of  four 
sides  is' a  quadrilateral;  of  five  sides,  a  pentagon; 
of'  six,  a  hexagon.^'  (The'  last  two  names  are  not  used 
in  the  teaching  material. ;     «        '  .         .     ;  *tq$ 
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QoacLzTi  lateral 


'  pentagon 


Hexagon 


It'  may  be  ob Served  that  ivo'-'SSnsecutive  sides  of  a 
•  *  *  -  •  * 

polygon — that  is,  two  sides  with  ail  etidpoiat  in  cofeon-* 

never  lie  on  the  same  line.    The  "endpoints  o£  the  sides 

are  vertices  ( singular :    vertex)  of  the  polygon.    The  ' 

vertices  of  the  triangle  shovn  pn  page  198    are  A, 

and-  C.^   _  . 

Rectangles  are  special  kinds  of  quadrilaterals, 
"'Squares  are*  special  ^inds  of  rectangles .  - 


'Region  -  /  * 

The  union  of  a  simple  closed  curve  and  its  'interior 
is  called'a  region.    We  refer  to  a  triangular. region, 
rectangular  region!"  or  -circular  region,  etc,,  indicating' 
that  the  simple  closed  curve  is  a  triangle,  rectangie, 
or  circle,  etc..  For.  example,  an  ordinary  sheet  of  paper r 
is,  a  rectangular  region;-  the  edges  of  the  paper  form  a 
Wangle  -  \  '    -z      t  " 


Circle  ) 


■i  -wi  iff'  * 


Circular  region 
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lrfrI.    Points       '  ? 

Objective:    To  develou  the  idea  of  a,  point.  0>  t. 

Vocabulary:     (No  new  word's . )  % 

Materials:    Pencil,  neeclle.'  m 

Suggested  Procedure r  -  '   «  * 

Use  the  playground"  as  well  as  the  classroom.    You  nay  * 
wish  to  ask  the  class,  'before  a  play  period,"  to  look  for 
examples  of  points  'on  the  playground;  you  may  wi'sh'to 
take  the  class  outside  for  at  least  -cart  of  the  nathemattic s 
cjjass;  or  you.  nay  ask  questions  after  the  children  have 
come  in*  free  a  play  period  regarding  %hat  they  sight 
have  seen. 

To  emphasise  the  concept  of  a  point  as  an  exact 'location, 
you  nay  mention  the*  points:  at  various  corners  of  the 
building,  the  point  in  the  air- a  chila  car?  reacn  ween  ne 
jusfas,  a  irJot  on  a  ball,  the  point  marked  by  a-ipeck  of 
-dust.    Indicate  a  point  in  the  air  with  the  tip  of  your 
penpii.    Indicate  a  point*  with  „t  he  tip  of  the  needle.,  . 
.l-&rrt  a  point  with  chalk  on  the  board.  %  % 

yfe  can*  think,  of  a  point  as  something  that  does,  nofc  move  , 
or  as  s  onset  hi  ng  that  does  move.    The' Way  we  think  about 
"it  depends  on, what. is  important  to  us  at  the  time .  Have 
a  child^jump  in  the  air  with  outstretched  hand.  Indicate 
with  the  tix>  of  the  pefrcil  the  point  in  the  air  that  the 
child  reached.    "This  is  the  point  Peter  jumped  to." 
Clearly,  we  think*  of  this  point  as  staying  there  in  the- 
air,  not' as  being  carried  by  Peter*  s  finger  tip  back  to 
his  desk.*  .Ask  /^ie*  children  to  look  "at  that  place  in  . 
the  air,  xlow  marked  d£  the  pencil  tip,  and  to  keep  look-  - 
ing  after  you  take  the  pencil  away.  ~>  «.  * 

*    *  '  Can  you  still  look  at  the  place  and  think  y  . 

*' about  the  point  where  my  penciX  tip  was? 

J  ;  207  •  : 
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Yes,  the  point  I  was  shewing  you  is  still 
right  there.    %(But  no  one  can  see  it.) 

The  point  Peter  jumped  to  is  an  exact 
location  in  the  room. 


-  y 


Sov^iwjtcate  a  point  on  Peter's  finger.  .  "Here  is  the  point 
•on  Petefc'  that  reached  higher  than  any  other  part  of  him 
when  he  Jumped."    Clearly,  we  are  *  now  thinking  of  the 
.point  as  staying  with  Peter.    It  is  an  exact  location  on 
Peter *s  finger. 

Discuss  the  point  marked  by  a  spot  on  a  ball'.    Sometime  * 
we  think  of  the  -point  as  .remaining  where  it  was  ev£n 
after*  the  ball  is  kicked -away,  but  at  other  tfmes  we 
like  to  think  of  the  point  as"  moving  with  the  ball 'f*  '  -  1 
.  The.  way  we.  think  about  it  depencte-on  what  we  are 

*  interested  in  at  the t time:    the  location  on  the 'ground 
9    or  the  location  on  the  ^>all .  «  .J 

^Discuss  the  point  marked  by  a  speck  of  dust.    What  happens 
to  the"  Doint  when  the  sr>eck  of  dust  is  blown  away?4  .  * 
(It  still  Remains.)      '     '  v 

Mark  a  point  on  the  chalkboard.'  Explain  to  the  children 
that  the  chalk  mark  is  not  really  an  exact  location  .but 
covers  many  different  points,    (in  fact,  it  covers  more  ' 
'  points' £han  anyone  can  count.)    Label  the  point  A* 

*  Explain^pat  u&  use  capital  letters*  to  name -points: 

Mark  anotner  point  and  label  it  M.  jJbcplain  to  the.  children 
^that  different  points  Srergiven  different  ^namss .    . . 

Tagil's  book,  page  '      ""^Ppjhts  ^  ^ 

Ideas  . 

*A  mark  is  used  U>  show  a  ooint;  * 
-    .  .  -  \  ~  •  '    .    . 1 

Points  are  named  by  capital  letters.  s* 

*■        In  >any  one  example,  different  points  . 
are  named  by  different  letters. 


v 
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.    III-2,    Curves/ line  segments  r\ 

'  ^  *»  ,  .       t  * 

.Objectives:     To  develop  .-the,  i^efi  .of  a  curve  as  a  set  of1 

-  points.  * 

**  '        *        ,      *  * 

TO  develop  the  idea  of  a  line  segment  as  a 
special  kind  of  curve .  « 

*  0 

Vocabulary:      Curvey  line  segment. 

Materials :  *     (None. ).   1 '  '  "       •  '  ' 

'   Suggested  Procedure:  \  '   c  ,#  ' 

Sketch  on  the,  boar&  a  "map"  similar  to  the  following  .illustration: 


?    '  ' 

!  

■    -  '7  Z^*  •"'  ' 

» ,  ^ 

* 

^ERJC 


2jtd 


.Discuss  the  sketch  as  a  "map" 'of  the  place  where  Sally" 
Olives.    ^  :.     x  v 

Sally  often  goes  from  her  hornet  to^  the  grocery 
store.    On.  the  "way  she  stops  ar^Ke  playground 
*  to  swing.    When  she  comes  home  from  the  grocery 

store  she  goes  past  the  toy  store  and  looks 
in  the  window. 

As  you  mention  each  of  the  places  where  Sally  stpps,  mark 
a  point  with  a  *dot  on  the  sketch. 

Ask  a  chil1!!  to  draw  a  path  that  Sally  could  have  taken.' 
(The  path  should  include  the1  points  which  have  already 
been  indicated  by  dots'.)    We  call  it  a  curve.    A  curve 
is*  a  set  [of  points.    A  curve  is  any  set  of  points  followed 
in  passing  from  one  given  t&int  to  another  given  vpoint.  > 

When  Sally  v&&.on  her  way  to,£he  store, 


'  j      she  saw  a  dog. 

teirk  tft  pbiyit  on  the  curve  to  .show  where  Sally^migbt  have 

1   \ , 

been  when  she  saw  the  dog4.  , 

:'Dn  t-he  w£y  home  Sally  found  a  nickel. 

-    v  •  *^sjfev*       '  "  ' 

Mark  a  pdinT^  the  curve,  to  show  where  Sally  might 

* '  hav^  been  when  she'^und  the  nickel.    Ask  'several   *  .  s 

children  to  Suggest  otner  experiences  Sally  might  have1  t 

had*ahd  mark  the  points  where  Sally  might  have  been  when 

they'occurred.     .  , 

All  of  these  are  points  of  the  curve 'Sally 
*  followed.  *  * 

Can  we  mark  other  points  of  this  curve?. 

One  day  Sally1 s  mother  was  in  a  hurry  for 
some  eggs  so  she  asked  Sally  to  go  directly 
*    ,    ^  to  the  store.    .    *  v 

<Use  a  straightedge  to  draw  this  path, 
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\      This  is  a' special* kind  of  curve. 
.     •  v         »  . 
*      ,  '      It  }s  call«ed  a  "line  segment .  *  A*  line 
*  * '?       j/  *•*     j, ,     •      ■        v  v '  "i  • 

\'      |         segment 'is  -a  straight  curve"  between  two 

4  *  C-  -  , 

'    I  t"  ^-points.   ^^This  one  goes  ffom  Sally1  s  house 

straight  to  the  store, 

-  Wljten  Sally,  took*  this,  path  to  the  store  she 

saw  a  battle.    Suppose  this  is  the  point 
where*  Sally  was  when  she  saw  the  beetle/ 
,       *  (Mark  the- point;) 

Indicate . several  points  bn  the  line  segment. 

There  are  points  from  one  en<f  of  triis  line 
'segment  to  the  other  end.    'A,  line  segment 
i\       is*  a  set  of  points. 

Mark  ,two  points  on  the  chalkboard  and  la^el  them  A 
and    B.    (The  points  should  be  at  least    2V  apart.) 
Direct  a  child  to  $raw*a  curve  from    A   td    B.    Then  4 
use1  a  straightedge  and  draw  a  line  segment  from    A;  to  r 
B.    (it  is  assume.d  that  the  child's  curve  wanders  enough 
so  that  the  difference  between  the  f ir.st  curve  and  the 
line  segment  .i  s  observable , ) 

Indicate  the  path  drawn  by  the  child  and  -ask'  if  it  is 
a*carve.    (Yes,)    ,  ~  -v.*  .*      •    *  ' 

Indicate  the  line  segment  and  ask  if  it  is  a  "curve;.  (yes 

What  other  name  can  we  give  this  curve? 
(Line  segment.)  j 

Discuss  with  the  children  that  the  "line  segment,  is  a 
special  kind  of  curve.    Every  line  segment  is  a  curve, 
^ut  not^every  curve  is  a  line  "segment.  . 

Hold  up  a  piece  ofstrii\g,  one  end  in  each  hand*  Let 
the  string  hang.^XjiLa  string  shows         rve .    Pull*  slowly 
until  it  is  taut.*  Each  position  along  the  way"  shows  a 
curve <>   T*nW  last  position  shows  a  special  kind  of  curve:  ' 
a  line  segment .  -  .  , 
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\ 


f,*'Gurv,es-^/ 


\  * 


v, 


'  Ijuta  ring  around  the  answer:* 
f  ./ Is  there  a  curve  shown  going  from  F  tqr  L?  .  .  '  fYesj  ;'No/;»;\  ; 
:?    Is  there  a  curve  -shown  gpiitcj\from  F  to  P?       Yes;  JNoj 


Mark  another  point  on  the  curve  from  F  to  L   Name  it 


v  Draw  a  curve  from  P'  to  tt.* 


.«■ 


>  > 
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\ 


f,*'Gurv,es-^/ 


\  * 


v, 


'  Ijuta  ring  around  the  answer:* 
f  ./ Is  there  a  curve  shown  going  from  F  tqr  L?  .  .  '  fYesj  ;'No/;»;\  ; 
:?    Is  there  a  curve  -shown  gpiitcj\from  F  to  P?       Yes;  JNoj 


Mark  another  point  on  the  curve  from  F  to  L   Name  it 


v  Draw  a  curve  from  P'  to  tt.* 


.«■ 


>  > 


IKIC 
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«  h  Gurves>and  Line/Segments 

I1'  •  'I 

.  ;  4  f.s thene  a  cu/ve  shown. going  frbm  A  .to  M? 

I!       ?  *  7         v^f  -,  •  , 

♦|  |Is there a'dirve  shown -going  Jrovm  *M  to' E?      v^/ • 


1 1 


l.YesI 


is  there  a  line  segment  shown  going  from  JVl  to  E?  (Yes) 
Name  its  endpoirits.*  -  EL  .  M 


.JU- 


i 


vNo 

x 


I  Is  there  a  line  segment  shown  going  from^A  to  M?    Yes  (No) 


IERJC 


V 


2V? 
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It  Hpre  is  a.  pictureofB  l.ine  segment." 

f  y  ]> 1  f  v  n  .*       •  <           .     •  ,    •  • 

4      f'    »i-    '      ■            .  -.  7 

•              '  v  '"•  ;  .       > B'      -  "  * 

> 

'••  •  .4 1      •     :  / 

^     One  name  for  this  line  segment  is         "A  (3 

:  '    Another  name  for  the  line  segment  is.       E3..A  '  "•  .  ;  ;  . 

■:  > 

,      .                              ...  . 

2.  Here  is  another  fine  segment.          .  '» 

Name  oqe  endpoint  k  ^ 

r     Name  the  other  endpoint  0. 

•   •             •   '*  ,v 

.    :    .     ;C             /    ••  •• 

D    "''  j 

.      ♦•'".*         „  * 

^Write  two  names  for  this  line 'segment.  _C  0. 

DC 

.  .  A              ■  \       •       s  *  \ 

V   *  $  * 
*  4 


■  (. 
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LineS^mepts,  .  - 


3.  Here  are  some  line  segments  that  have  G  as  an^epdpoint.  * 


f 


UP 


R  • 


-    f*?*r*4    .Name  three  different  linejsegmerrts  shown.1-  # 


;ERIC 
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SUne  Segments 


CaiMhefe'be  another  line  segment  with  endpoints  R  and  S? 

-V"*.  Yes  (No) 


R 
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:  Is  there  a  line  segment  shown  with  endpoints  R  ana  S?  (Yes)  No 
r  Write  two  names  for  this  line  segment.-   ;  Q  S  K 


-  'Mark  another  point  on  RS.   Name  it  B. 
Is  the  line  segment  RB  shown?'  .• 
Is  the  line  segment  SB  shown?  ' 


-  # 


■  ^  v 


9 
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Yes)  '  No 
Yes)  No 
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■A/ '*     .^JEE-j.'-  Lines 
'"N\-fcWf^  v*  Objective f  <  2©  develop  the  idea  of  a  line. 


>:'*> 


Ypcabolary:  '  (No  rfet/ ,  words.,)* 


Materials:    tfpn&rjced  oak-tag*  straightedge  (one  f^r  each 

.cnfcld)/ tasking -tap^  a  place- of  string. 
>  ■       ;  linger  than  the  room.   -.(Boli  'st'^ns  • 

•  *   '  ea'c/a  end  ist^  a         .•')  a' 


^        '  Suggested  ^  Procedure :  J''     ^  >  >♦      '        ,/  J 


shildrea  x©  piul  the'"  St  ring  'tightly  to  show, a  line 
/  *:<  •  ^>    *  "*\\  J  \  '  Jsegtitot  between  ^Ke  tvo  points .  '*  ;  t 


the,  Children  tq.move^avav  from-  each  otner  k  Jitti4y     ^(  "  ^ 
Ht^"  '  1  '?    ' ' 1  r  unrolling  the  string*&s vthev* go .  •'ffer&'tw, more  points  T  UL„    ,  \"' 

»/' on  the.strifag  afircL,^4sctiss*i,fee  f  a<i -that  yo3  .feve   \  "*   * ',, 
e^eftdea^ths*  o'ri'g-inal .  line" '^e&a&ttt  %o  >a,Jpnger  <yik*.  -  ^  .  i  . 

Re-oaat  the'  procedure*!  having,, the  children  mo^e^oUt  to' 1  ,  { ,  /  \ 


l   •  :  supply  9^^;.  ^n^  .^^x  ^m+x*,^  — ;-xr*^  j  «  ^ 

*  k?*  J  t        *"    ,  > kw  a  l£rt$  iegment  OAv^he  board4, 1  label. it'^ffl.,  Asks;w 

^     ^  ;  *  v  •      *      the'  cShiidren  4o  IfcagiVre.  a  tflon»ge^r  IfM  Segment" tnai:  c6n^ias:  !' 

!  .r  *  v!     ^.rv\,/  in  bo%'  direction s.  ^Dray  the  ■exte^sic&s,,  e&3tf$stB*&       - ,     w  <6 


T^-,  :v^:v  '  r 


Emphasize  that    A    and*  3,    the  .er.dpoints  of  the  Original 
✓    line  segment,  are  not  er.dpoints  of  the  new  one  (although 
they  are  ^points  on  itr).  -        "*         ^  $ 

Observe  that  there  are  now  several  line  segments  whose 
endpoints  have  been  named,  and  discuss  the  relations 
among  them:    RA    is  pa^t  of    HK,    HA    is  not  part  of  BK, 
and  so  on. 

Srtend    RK    the  'same,  way:    extend  fit  ir.  both  directions 
to  form  d  llir.e  segment  HP. 


•h  r       /a    ■  B 


Smphasize  that    R    and   ?!,    the  *ndboir.ts^  of  the  line 
segment  ve  vers  Just  working  with,  are  not  endpcints  of 
the  neV  line  segmer.^  HP-  • 

Get  the  children  'to  agree  that  t£e  process  of  extending 
line  segments  in  botn  directions  can,  in  our  imagination, 
be  repeated  again  and  again  vithout  end.    The  -result 
will  be  a  line .    Emp nasi  re  that  a  line  has  no  endpoints. 
(The  endpoints  of  each  line  segment  get  "swallowed  up,!  * 
when  the  line  segment  is  axxended.)-  Explain  that  ve 
show  a«  line' vith  the  help  of  arrows u/ 


,W  ~  -  .  R  .  %  A  *  .  ,B 
<—  : — ■?  •  ;  — 


Ask  hov  many  lines  there  can  be«  through  the  two  paints 
A  "and  >3  ^hat  ve  started  with,    when  the*  children, 
agree,  that  there  :an  be  only,  one  (the  one  shown  J,  \ 

/  •  4 

discuss  the  fact  that  it  is  also  the  oniy  line  through  ; 
A  '  and*  K,    or  through    R    an£   K,    and  so  on, 

Through  any  tvo  joints ^ti^ere  is. exactly  one  line.  4 
.   Therefore,  any  tvo  points  o£"  a  **5£ri*b  isay  be  used  Jbo^aae 
the  line*  Introduce  the  -symbol   m.-  and  agree  that  ^ 
other  equally" 'good  names  for  the  l^ne  shown  on  tke  boasd 
M,    M,  ■  PR,,   and  so  on. i 


W  -  c  mm. 

Jp      *  !  • 
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Pupil1 5  book,  pages  101-103 t  Lines 
Ideas 

There  are -nany 'lines /through  one  point.  s' 
Trie  re'  is  only  one  line  through  two  points*. 

Any  two  points  on  a  line  may  be  used  to  name 
the  line. 

Exanrole  c 

A  line  goes  on  "forever".    The  tvo  lines 
"    cross,  although  the  parts  trvat  can  be  drawn 
on  the  page  do  not  cross*. 


t 
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Cines  .  v  /-/  4 

$  - 

,  4 

t  j)raw  feurdiffefentijnes  through  the  point  K. 


2.  Draw  a  line  through  the  points  H  and  S. 

i  - 

0 

*  i 

Name  this  line  -H  5                        ,  . 

>  * 

ft 

*  Could  you  draw  a  diffe^nt  line  through  H  and  S? 

'  r 

Yes  . (No)  ' 

ERIC 


Lines 


3.   Line  ..  AS   is-  shown  below. 


< — > 


Write  four  more  name$  for  this  line.  AK 


N 


Is  line  segment  AG  part  of  line  AG? 
Is  AG  partof  XN? 
Is  AG  partof  H? 


v 


2» 


AN  XM 


(Ves)  No 
Yes  (No 


Yes  No 
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Lines 

4.   Draw  Hnesegments  BF  and  CQ. 
Do  they-cross  each  other?  -Yes 


No^ 


Q  ^ 


Do  the  lines- jliF  andtl£3  cros-s  each  other?      (Yes^   No  > 


9 

ERLC 
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III-l*.    Closed  curves 

Objective:    To  introduce  the  idea  of  a  {plane)  simple 
closed  curve. 

Vocabulary :"  %  Closed  .curve ,  simple  closed  curve,  polygon. 

Material*?:    Chalk  of  several  different  dolors;  piece 

*  of  string  or  yarn  for  each  child.  « 

*• 

i  • 

Suggested  Procedure: 

"Mark  two  points  on  the  chalkboard  and  label  them    A  and 
B.    Tell  the  children  to  fcaagine  that  they  are  taking  % 
a  trip  from  point    A    to  point    B.    Draw  a  curve  .connecting 
the  two  points  (but  do  not  draw  a  line  segment)  and 
ask  what  this  path  from  one  point  to  another  is  called. 
(A  curve. ) 

x  J-  ' 
A  ^  ^ 


We  have  a  curve  from :  point    A,  to  .point  B. 
^  Now  suppose  we  want  to  go  from  point  B 

back  to  point    A   by  a  dif ferentNpath. 
Who  can  snow  how  we  might  dp 'It? 

.Give  a  child  some  chalk  of  th£  same  color  as  that 
previously  used. 

•  Where  did  the  trip  end?    (Jujjt  where  it  : 

'   started/)      fc        *  ^  *  t 

Have  other  children  draw  curves  showing  a  round  trip^ 
between    A  (  and'  ]ff,  ^with  each  child  using  .a 'different  t 
color  of  chalk,    Tell  the  class  that  a  curve^that  begins 
and  ends  at  the  same  point  is  called  a  closed  curve. 
With  your  finger  or  a  pointer,  trace 'the:  various  closed 

v  carves,  drawn  bythe  children  to  show  that  each  ctu^e^  4 
begins  and  ends  at  the  same  point.'  If  any  child  has 
drawn  a  closed  curve* that  crassea  itself,  cafl  attention" 
to  that  one,  showing  that  it  does,  indeed>  crossy  itself  .# 

(  at, at  least  o£e  point."   (if.  no  curve  that  crosses  itself 

,      *      ,  o}  %       •       *  t 
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rhas  beeri  .drawn,  use  another  color  to  illustrate  sonre 
•that^do.)    Call  attention  to  the  closed  curves  in 
which  there  are  no 'crossings.    Refsovto  these  as 
simple  closed  curves .    Then  have  children* note  the 
closed  curves  that  are  not  sample  closed  curves 
(becaus'e-  of  crossings ) . 


L 


Draw  several  curves  on  the  chal£tfo*4rd,  some  closed  and  x 
some  not,  and  have  the  children  state  wfc^ch.are  closed 
curves.    Continue,  making  some  simple  closed  Curves  and 
some  closed  curves  that  arejnot  simple.    Have  the  children 
mark  in  some  way  the  simple  closed  cuj^ves.    Have  them 
label  crossing  points  ont  closed  curves  that  are  not 
simple.  *  » 


■  c 


3 


'Three  simple  closed  curves 


>  - 


N<$t  closed 


Cldsed,  bu^  not  -simple 


■ERIC 
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Now  ,develop^the  idea  of  inside  and  outside  with  the  / 
children**,    Mark  two  points  relatigg  to  a  simple  closed 
curve --one  inside  the  curve ,  the  other  outside  t^e 
curve.    It  is.^rapossible  (within  the  plane)  to  draw  ^ 
a  curve  between  these  points  that  tloes  not  cross  the 
simple  closed  curve  at  least  once.- 


Explain  that  a  simple  closed  curve- that  is  a  union 
of  line  segments  is  called^  a  polygon.    Draw  polygons 
*of  various  kinds,  and  some  figures  that  .are  the  unions 
of  line  segments  btft  not  simple  closed  curves/  Have 
children  state  which  are  simple, closed  curves. 


These  three  simple  closed  curves 
are -unions* of  line  segments. 
•Therefore,  they  are  polygon? f 
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•These  three  curves  are  unions  offline  * 
segments,  but  are  ntfU closed  curves. 
Sjnce  they  are  not^closed  curves,  they 
are  not  polygons.  •  ^ 


These  three  closed  curves^  are  unions  ot  line 
segments,  but  they  are  not  simple  closed  curves^., 
Since  they  are  not  simple  Closed  curves,*-  *, 
♦  they  are  not  polygons. 

Another  way  to  illustrate  polygons-is  by  stretcKing  a  rubber 
band  around  nails  in  a  piece  of  ceiling  ti^e.  : " 


ERJC 
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Pupil's  kodk,  pages    1C&-1Q6;    Closed  .curves  v 
Ideas^ 

A  closed  curve  starts,  and  ends  at  the^same  poin£. 

A  simple  closed  ourve  does  not  cross  i,tself , 

*  \  v 

  A  polygon  is  a  simple  closed  curve  made  up  entirely 

of  line  segments.    {Page    106*    Example    2    is  not 
^\  a  pciygonT) 


- T' — 

1 
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Closed  Curves 


(    *  /{ 

(              *./»  *" 

-  .    A  simple  closed  curve  ' 

/    A  dosed  curve  put  not j 

simple  close^curve 

I;  Draw  a  simple  closed  curve. 


> 
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2.  DYaw  a  closed  curve* that  is 
not  a  simple  clo'sed  curve. 


f 


222 

Closed  Curves 

Bdcrlyon, 


With  a  red  crlyon,  trace  each  simple  closed  curve. 

With  a^blue  crayon,  trace  each  closed  curve  that 'is  rug  a 
simpledosed  curve.  ^       .  . 

With  a  green  crayon,  trace  each  curve  that  is  not  closed. 


ERLC 


t  Closed  Curves 
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With  a.rjd  crayon,  trace  each  polygon. 


:&.Wit(ra^lue  crayon/ trace  each  simple  closeo^curve  that  is 
'  hot  a  polygon.  .  -  * 


r 


Ill -5-  Triangles 
-  . '  -~  "~ 

"  Objective:.:  To  develop  the :  understanding  that  a*  triangle 
•  iS-' a  -polygon  with    3,   sides  and  ^3  vertices^ 

Vocabulary:    Side,  vertex,  .vertices;  (Review)  triangle. 

—  ■  ■    —         '  ,">'  »  •  • 

•  .*  '  >  * 

Materials;    Straightedge  for  each  child. 
Suggested  Procedure: 

Mark  three  points    G,         and  ,P    on  the  chalkboard 

and  draw    GH,    Hp/  and  GP.  ^  - 


Is  this  figure  a  polygon?    (Yes:)    It  is 
a  special  kind  of  polygon  called  a  triangle. 

Tnis  polygon  is  a  union  *of  three  line      *  \ 
segments:    GH,  HP,    and    GP.    A  polygon 
that  is  a  union  of  three  line  ^segments  is 
^Galled. a  triangle.    The  line  segments  are 
called' "the  sides  of  the  triangle.  The 
sides  of  this' triangle  are    GH,    BP,  and 

•  GP,  '  m 

V 

Each  endpoint  of  a  si'de  of  a, triangle  is 
1  called  a  vertex  of  the  t2$fcgle.  The 

•  "  *     plural  of  "vertex!'  £s  "vertices".  The 
vertices  of  this  triangle  are    G,  H,    and  P: 

"  Make  additional  illustrations  such  as  these  and  label 
the  vertices- 
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Ask  tne  children-  what  kind  of  polygons  y&u  have  ^ 
•  drawn.    (Triangles.)    Have  then  name  the  various 
»    'vertices  apd.  sides  as  you  point  to  then. 

How  many  vertices  does  a  triangle  have?  (Snree.) 

>  *  * 

The  vertices  of  a  triangle,  are  used  to 

'  X      . _  name  the  triangle .  \  ' 

Introduce  the  notation  ?A  GKP.    Other  nazes  for  this 
-  triangle  are    A^  GPH,    A  EPG,    etc.    Vfelte  the.riames 
-for  the  other  triangles  shovh  bn  t£e  board*    (A  HFO, 
*  AUTL,  etc.) 

Distinguish  for  the  children^  between  the  triangle  ' 
itself  (a  union  of  line  segments)  and  the  inside  of 
the  triangle  (the  points  enclosed  by  the  triangle), 
*>'  »'  Illustrate  by  shading. 

H 


Now, mark  a  point    A   inside  the  triangle  and  a  point 
B    outside  the  triangle,  in  tlSe  approximate  positions  ^ 
shown.  ; 


•  Ask*  the  children  whether  they  think  a  cuzye  could  be 
»  *  drawn  from   A    to    B   without  -crossing,  the  triangle . 

•  (Ho%)    Of  course,  the  "line  segbent  from   A  ^  to  B 
will  crdssx somewhere  on    HP;  *  but  perhaps  some  other  j 
curve  f  roi  A  can  get  through?    Attempt  some,  and  show 

*  tfte  'children  how  you  get,  stopped  every  time,  like  a 
puppy;  in  a  fenced-in  yard. 


\ 


[C 
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Pupil* s  cook,  pages  107-106: 4  Triangles 
Ideas  1 

A  triangle  is  named  by  its  vertices? 

Pupil's  book,  cages  x09*110:  Triangles.* 


;  Ideas  •  ^ 

The  san-e  line  segment  nay  be  a  side  of  sore 
than  cne  specified  triangle  • 

Pupil 1 s  cock,  pages    111-112:  Triangles 

Lisas  •  ' 

A  triangle  separates  the  rest  of  the  plane  * 
into  tvo  clearly  differentiated  partss  the 
inside  of  the  triangle,  and  the  outside. 
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y  Triangles 

L  Here  is  a  triangle,  AASL 
"  'One  vertex  is ...  A. 
One  side  is  AS. 


227 


\ 


the  Vertices  are 


Thesides  are  AS 


ierJc 
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.vz  Triangles 


2.  Here  is  a  triangle. 
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NametheVertices.  j    '  D 



Namethe  sides. .  ^  £>F 


0* 


El  T 


£_L_  T6 


Name  the  triangle.    ,  A  13  FT 


337 


/ " 


'      /*'    /         .      c  , 

'      '             "  229 

* 

> 

.Triangles, 

>".  3.  The  points  1C  B,  and  C 
:"  f    •       _    -  * '  — 
Drayv  DA,   DB*  and  DC. 

■» 

-  lie'on  a  line. 

t               .  - 

*        *  > 

'       •    D  ■ 

A* 

>^y   \    ^*   '•    ■  ' 

/ 

v  :  .  ■)  , 

r  ■  / 

'  y  \ 

 1  A  •  T" 

A  •      -        ;  B 

1 

*  % 

c 

•          A  ■ 

1  6 

1  ' 

t 

Name  all  the  triangles  drawn. 

*              i  J 

* 

>  * 

# 

1 

#'                ,  « 

1 

* 

J 

ERIC   /  •* 

> 

■308.'-  •  •  • 

* 

ft 

4.  PQ  and  ,RS  ar^ line  segments  'meeting  at  the  point  E." 


!'3 


R 


Name  the  triangles  drawn. 


MM 

v 


Draw  the  line  segment  PR. 

9 

.Mame  the  new  triangles  drawn.  &:PER"    Z\PQR  ffSPR 


'110 
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V  Triangles  4  \ 

;  ^    -  «*  >  n  - 

— :   !  .  

-  *  * 

5.  $raw  a  curve  from  A  to  B-  that  does  not  cross  the  triangle. 

•  Draw  a  curve  from  £  to  D  that  does  not  cross  the  triangle. 


Points*  A  and  B  are  v^^// .  the  triangle. 


Points  C  and  D  jire  the  triangle. 

Can  you  draw  a.curve-from  A  to  •  C»  that  does  not  cross 
the  triangle?      Yes  '  ('No' 


Si 


Name  the  marked  point  inside  A  ABC  and  inside  ADBC.  ^  P 
Name  the  marked  point'outside  A  ABC  and  outside  AOBC  £j 
Name  the  marked  poinypsj^iS.Ai'C"  but  outside  AQBC.  »  #  H 
Namelh^m^ilolnt  outside A  ABC  but  inside  APBC.^-yNI 


Enrichment  Activities  *  j 

Provide  a  supply^©!"  sticks  of  various  lengths  for 

the  children  to  form  into  triangles.    Include  some- 

combinations  of  three  sticks  from  which  no  triangle 

W  *  — 

can  be  constructed;  the  condition  for  tftis  to  happen 

is  that  one  of  the  sticks  be  as  long  as  or  longer  than 

•the  other  two  put  together^   Leac1  the  children  to  * 

discover'  this  condition  fox*  themselves  and  have  them 

formulate  it  in  words.  / 


f 


Chapter  IV 

ADDITION  AND  SUBTRACTION:    FURTHER  FACTS, AND  TECHfl^JJES 
Background : 

In  Section    lV-1,  the  idea  of  "tens  and  ories"--that  is,  , 

the  declnal  place  value  system  as  applied  to  2-digit  numerals-- 

i 

is  reviewed.    Pupils,  learcv  to  use  three*  successive  forms  of 
expression,  as  in  the  example 

s      h^,        "tens  and    3    ones',    1+0  £  3. 

The  point  of  view-  i^tha^    "1+3"    ajid    "1+0  +  3"    are  .two  names, 
for  the  same  number \  so.  that jjp  can  write 

1+3  =  ho  +  3. 

*This  renaming  is  then  used,  along  wrth  the 'associative 
property  of  addrj/ion,  in  imputing  gums  and  differences  which  , 
are  "simple    in  that  no  renaming  of  ones  as  tsns  ("carrying") 
—or  renaming  of  tens  4s  ones  ("borrowing")    is  involved. 

'(Uote:    Because  they  do  not  really  suggest  the  processes 
involved,  the  terms  "carr^ingi1  and  "borrowing"  are  not  used.) 
Example:    ♦  " 

.  *+3  +  5  =  (*K>  +  3)  +  5    (Since1  1*3  fc=  1+0  +  3.) 

,  '  =  1+0  +  (3  +  5)    (By,  associativity.)     .  * 
>  =  1+0  +  8     ^       (Since*  3  +5=8.)! 
-     *      r  W  *  (Since    1+0  +  8  =  1+8.)  c 

•  > 
The  sums  considered  in  'this  section  involve  only  one  2-digit  . 

numeral. 


4 

'  0 


^ — '  Section.    IV\-2    concerns  computation  'of  sums  and  differences 
where  two    2-digit  numerals  are  involved.    The  text  and 
exercises  in  this  section  still  do  not  iavolve  renaming  ones 
as  tens  ("carrying")  nor  renaming  tens  as  ones  ( "borrowipg" ) , 

The  "expanded"  form  is  used: 

Parentheses  can  be  used  to  show  that  not  just  the    30  / 
but  ,also  the    5    fs  subtracted.    This  expanded  form  will 
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be  useful  in  Chapter*  VI    and  later,  where  more  complicated 
'commutations,  involving  renaming  of-  ones  as  tens  and  tens  — 

as  ones4,  etc.,  are,  studied.  x 

•  •    •  *  * 

-     'Section**  IV-3    uses  partitions  of /sets  of    11    $o  OA 
objects  to  teach  the  Tfasic  addition  and  subtraction  fact/s 
corresponding  to  sums* of  f  11    through    lb.    Here  the  ma^h^ 
technique  is  io  have-children  work^fith  sets  of  objects,  or*, 
pictures  of  these,  in  order  to-hel|)  them  complete  equations 
like  , 

8  +  5  =  10  +   '  ,  ' 

'and  hen$£  to  conclude  that 


Manipulative  objects,  br  pictures  of  these, /areSilso 
used  to  help  children  learn  subtraction  f acts  like  ^ 

*  *    1U  -6  =  8.  — 

♦Here*  the  child  may  simply  think -of  removing  a  set  of  6 
from  a  set  of    lb    tp  get  a  set  of    8.    He  mighTalso" think 
of  &  sbt  of  '  Ih  .as  a  set  of..  10    and  .a  set  of  ,        Th€h  he 
.  might  think 'of  removing  a  set  qf    6   from*  the  set  bf6  10, 
leaving  a  set  of  ^  to  be  comb  ine^  with  the  initial  set 
of    h    to  get    8.    Alternatively, "he  might  think  of  removing 
tlje  initial  set  of    k    together,  witij    2'  from  the  set  o|V_  10 
leaving  a  set  of  8. 

Section    IV-U    extend*  the  study  of  addition  and  sub- 
traction facts  to  those  corresponding  to  surrls  through    l8,  • 
and  an-ajddition  chart  through   9+9    is  systematically  , 
*  constructed.' 

*  The  "two-step"  problems  considered  in  Section  IV-5,-  on 
problem  solving,  are  clearly  presented  in  the  Suggested 
Procedure  for  this  section.  m The"  role  of  the  associative 
property  of  addition,  and  the*  corresponding  use  of  ^ 
parentheses,  should  be  noted  and  clearly '.understood.  , 


iV-X •    Simple  addition  and  subtraction;    one  2-digit  numeral 

••  .  •  •    /     .     •     *     "  ** 

Objectives:      To  review  place  value  for  tens  and  one§^  and 

to  compute  simple  sums  and  differences- involving 
♦  *  one  2-digit  numeral. 

Vocabulary:      Basic  facts.  * 

Materials:       Sticks  (bundles  .of    10    each,  and  single  " 
*         J  sticks.) 

1    ;   -  -  \  '  ±~ 

Suggested  Procedure :  . 

Review  place  value  and  develop  the  idea  that  a  number  greater 
than    10    can  be  renamed  as  the  sum  of  a  number  of  tens  and 
a  number  of  ones:  ✓ 

■    What  does  the  number    15    mean?    (One  ten  and 
five  ones . )  * 

How  do  we  write  one  ten?  '  (10.) 

(  Can  we  write    15    as    10+5?    ("Yes.)  • 

-    Is    10+5    another  name  -for    150  .(Yes.)     .  * 

How  can  we  rename    23    in  this  way?    (20  +  3.) 

♦ 

Give' many  opportunities  for  renaming  such  numbers*  by  having 

pupils  show  on  the  chalkboard  or  on  their  papers:    37  =  30*+  7, 

69  =  60  +  9;    and  including  some  examples  such  as     50  +  ^  =  fh' 

and    kO  +  8  =  h8t.         \        .   *  4 

*    ^     *   "  •   v  ' 

Pupil fs  book,  pages  113,11^:  *  -  » 

»  These,  pages  may^fce  used  before  the  next  part 

of  this  lesson  or  just  before  pupil* s  book.  v 
page,  11?.  .  * 
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«,  * 

>•,.''    .  Other  Names  for  Numbers'  — ~ 

'    \_5^Tthe  b,anks-  '  "  ■  *.  : 


— y  

ci  ones 

32  . 

**** 

tens  and. 

UV 

.■7: 

tens  and 

H  ones 

1  ' 
% 

27 

'  2 

tens  and' 

 ones 

* 

* 

43. 

c 

/ 

tens  and 

> 

ones 

m 

< 

■J  . 

55- 

tens  a-nd* 

+    dT  ■ 

>,       *  t 

47  * 

tens  and 

 J/_"/o  n  e  s 

*  __z_ 

# 

24 

ten's  .and 

/  -  # 

* 

•  > 

38' 

tens  and 

-ones8 

90 

tens  and 

0  ones 

• 

j 

56. 

to 

tens  and" 

4>    on  es 

> 

i 

72 

c 

„7__ 

t-ens  and 

JUL. 

Vv  *  r         -  <  - 

c 
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.Other  Naniesfor  lumbers . 
%ilftrte  blanks. 


t46>  4ff  : 


•52-  -  OU  +2-  .; 

j 


r 


4 


20-  t,3  =r 

90  +  6  ■ 

40'"+  5  ■ 

•70  +  2  = 

i 

30  +  8  ■  3  2 


M 

72' 


50  +  7  = 
10  +  g  = 


dT7 


.V 


•2U0 


A 


/•Using  the  associative  property  „ 


✓ 

^ghow  a  set  consisting  of    2   bundles  of  .10    sticks  each.  • 
'and   5  "single  sticks.    Have  the  number, of  the  set  identified^ 
(25)    and  ask  a  child  to  join  to 'the  set  a  set  ofp  3  sticks 
and  tell  the3Guiaber  of  sticks  in  the. union.    (28.)  • 


'  We  have  used  the  associative  property  of 
addition  when  we  wanted  to  add  »3    numbers  less 
than*  10.    BetTs  see  hov  it  will  fielp  us  in 

a  number  to  another  cfember  that  is  greeted 


tbane  10. 


\ 


)  Write: 


■?5  +  ?  = 


Tell  as  -how  ve  can  renase    25  .as  the  sua  or. 


tens^ajfd  ones.    (20  +<9'.  $  -iSss 

.    '•  A. , 

25-+  3  =  ^_ 


Ca  the  chalkboard  show: 


20  3  = 


*  i  * 

*  .        ,     ./  t<v  know  that  we  caji-  add  the<last  two  numbers, 

1  and  then^add  their  sum  to  the  first; 

•       On  the  ^chalkboard,  put  parentheses  around/-  5  +^3« 


What  is  the  sua  of    5    sn^    3?    (8.)  ' 


Chalkboard  should  snow: 


\ 


25  +  3  =. 


.  \ 


l?>7 


%2o  +  (5.+  3)  = :       -#  /. 

•       *     fer2o  +  8  =  ;          *    ■   •  * 

20  +  8    i«-^nother~naEe  for  what  puif&er?  °t2&\ ) 

*  *  J 

Vrite    28    as  the  sum  in  eacivblank  above,  to  complete  the?  ^ 

•  •  ^  -  •  '  r  *S 

equations.  •  *  * 

Repeat  this,  p^oc^dure  with  several  other  such  suns,  having  v 
«     children  use  sticks,  if  necessary,    flhen  children  'understand 

^how^e- associative,  property  is  being  used, ^ point  to  onfe  of 
£    the  expressions  in  parentheses  and  say:  ,  ** 


J 


2kl 


-Look  at    5  -r^.    You  r.ave  knows  for*  a  long,  t3$ 
\  >  "that   5  +'3  =  8.    Such  very  si=?;Le -facts,  in        •  ' 

y 

yhich  both  the  nusbers  tp  be.  added  are  less  Thar. 

4 

10,  _  are  called  basic  facts . 

»Discuss  the*  oeaning  of  the  vords  "basic11  and  "fact!'.    Have    kr  ^ 

children  give  exaroles  of  other  basic' addition  facts  they 

have  learned. 
-  \ 

Firoil's  bock,  page  LI 5"  '  • 

*  ,  *  -Children  aree  as.<ed  tc  renaze  the  r.u^b e r  greater  • 

i        *      ^        •         than-  10,    use  the  associative  property,  and 
*  vrite  the  sua. 


r 


■a. 


4 


*! 


/ 
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Renaming  and  Using  Basic  Facts 
Fill  the  blanks. 


« 

35  +  2  =  Jcr_  +  5  +  2 
35  +  2  -  30  +  _7_- 
35  +  2  -  ^7 

ft 

41  +  "8  -    40    +  1  +,;8-  * 
41*  +  8  *  40  + 

93'+  6  ;           +  9  +  .6  . 
93  +  .6 r  -  90  +-   ?  ' 

V 

85  +  4  *J0__  +  5*.  +  4  * 
85  +  4  =  80  +  _f_  _  , 
"  85 

52.'+  7  -  ^51?  +,  2  +  7   /  ' 
52.  +.7  ='  50  +._?__T.' 
*52  +  7  =  'jr£_  -  /  '\ 

A  26  +  2T-.  _.2<L  +  6  "+  2    "  t 
°26-+  2  =  2=0  +  '<P'.  . 
,26  +  2  =  _i_£  } 

 !  =J-  E  • 

1§  +  £  -:°  •_/£__  +  6  +  3 

16  +  3  «  W)  +  .  f 

16  +  3               /  "  ^ 

77'+.,2-=.  70'+:          '  V  - 
77  +  2*=  _22f  : 

*                                                            *      *  •. 

32  +  4  =  Ju2_L  +'.2  +  4    .  -; 
32  +  4  =  30'+;_^._._  "     .  t 
32  +  4"  =               ■  : 

■5l-+}-'-'fa  '  +  3  +  5  - 1- 
'  "•53  +.  5,.=  50  +  •  ■?  '  y* 
'  .,53  *  5*  S" £  "'          ;  . 

'  250  : 

115'.  , 


A  ■ 
;  .VI 


i.  4 


•  U^ing  the  Expanded  form  ^ 
Write:        ^  31  +  7  ■= 


1  •* 


Have  a  child  shew*  how  to  solve , the  proplem,  using  the  associative 
•property."  1  *  ' 

We  are  sometimes  going  to  write  problems  in  a 
different  form.    Look"  at*  this"  one: 

*  kS  -  3  =  

Let 1  s  •''rename  the    1»6    and  vrite    ^0  6~. 
*    '       Just  celcv  the  ^numeral  for  tr.e  number  of  ones, 
in    46;    let 1  s  show  hew  many  ones  are  to  be 
added  tc  -6. 

*  1  <-0  -  6 


New  ve  add  trie  %cnes:    6  -  -3  =  9}  2nd  vrite 
underneath.    Ve  must  add    9    to  the    kO,  like 

s  •      A  * 


-  6  . 

'  *  ,    *'  ;  - 

*  ,      We  >nov  *ha>t    kO  —  9  -  ^9>  so1  we*  can  write 

, '  Jfc^        j   u9    in  .the*  bls-si^ri  our  original  tgroblem-to 

,    »       ^        r*     ^comp^et^-  the  ecueti6n..  '»  * 

^a.e  children  solve  several  problems  using  this  form, 

*  *  * 

\  Compare  pairs  of  examples ,  such  as: 

k6  *  3  =   :        .    *35  +  2  =  •  64+5- 

r26  +•  3  =    '        75.-*  2  =      -  kk  ^  5" 

Ask  tthat  .basic  fact*  is  'used-  in.  each. 

Push's  book.  "tares  116-117*:  • 

»  —  r  - —   7  v  , 

*      Use°the  first  few  Droblems  for  clasrs^dis- 


er|c 


V— .:->•-  .  ->-f-  •      •  , 

cussicn  and  tnen  allow  children  to  complete  f 
the  rages"  independently. 


•  Zkk 


Addition 
.32+7*  Jf 


K  Rename  .'32: 
Add  7: . 


30  +  2 

30  +  9  '  Write  39  to  complete  the  equation* 


Fill  the  blanks. 


•r 


.4 


25  +  T.-  2'? 

76 '+.3  =  _7£, 

.7  7 

)81  +  '6  -  <?7 
^0  +/1 

• 

50  +  5  -          *•  • 
2 

1 '    -  I 

13,  t  5  ■  »Vf '  " 
10  +  3  ,     ,  ■ 

:  5 

98  +  1  = 
90  +  8- 

i 

•62  +  4  -  J££ 

60  +  2  • 

'4'          .  . 

m   7*4  +  3  - 
70  +4  *} 

4  7^7, 

23-  +  2  ■   ,23" * 

20  +  3 

2  < 

ERIC 
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Addition  .  •  '  '  \ 

e-;  Rename,  add,  and  fill  the  blank.  ' 


,45  +  1  =  %46> 

40+5 
1 

1.4  +  2*=  , 

»1  +  3  = 
i 

■  

>2  _+  5-  ■  4*7 

*  * 

'*    '          -           ****       '  \' 

'31  +  8  ■  _w?f.  . 

87,+  ?  ■  Zf. 

c 

> 

^{  :  -     m  •  \ 

*    v  v 
...  ■ 

•  73  +  4  =  77 

54  +  5= 

■42  +•  6  • 

 1 — . — ,  

84  +  4  =  _£_£  . 

32  +*'3  -  j^- 
,  "    - '      IN  • 

1  . 


.ERIC 


The  expanded  form  in  subtraction 

rGive  a  child  27  sticks  (2  bundles  of  }0  and  7  %  single 
sticks,  and  ask  him  to  remove    k    sticks . "  'Write:* 

,    27  -  h  =   : 


Jimmy  had"    2    tens  and    7    ones  in  his.  starting 

set .    He  removed    k    ones  from"  the    7    ones*.  How 

many  does  he  have  in  the  set  remaining?    (2  tens 

and    3  .  ones.)  We  can  show  it  in  th*is"Vay: 

.  * 

20  +  7  -  h  =  20*+  3  =  23  - 

Or  we  can  use  this  form:    ^  • 

>  20  .+  .7  , 

-  h  i 


20  +  3 

Present  several  examples  of  this  sort.  Have  children 
write  and  solve  problems.  ' 

Give  severed  pairs ; ;of . examples,  such  as:  ,  ^  t 
-36  -  5  ^   54  -  1  =   <_  ,     79  -  6  =  _ 

76  -  5  =  .  '       .   ^  -  l  =  j  %\  39  -  £  =  _ 

Ask  what  basic  fact  Is,  used  in  each. 
'Pupil's!" book ,  pages  118,119:  ■     m  % 

.Give  help  as  needed  on  the  first  few  examples 
Children' should  then  complete  the  pages  , 
independently.  .  .  • 


2k1 


'i Subtraction' 


4  =  !  5  — 
io  +  9       .  * 

-  4 

4  d 

82  -  2  =  SO 

80  +  2  • 
"  2  „ 
$0+0 

• 

36  -  3  =  3d 

30  +  6  - 
3 

30  +3     . : ' 

* 

• 

44  -f  1  =  . 
*40  +  4 

Ho. +3  /v 

* 

68"-  5  =  ^3 

60  +  8  * 

-.5 

t>o+3"     "  / 

97  -  6  ?/' 

90  +  7  .  ' 
-  6 

.  9h  +"/  . 

23  ;  2  ='_2i_  . 
20  +'3 

79  -  3  =-__J^ 
70+9  1 

■ :  -,3 

76  ft. 

-  4fc 

38  -  6  \  31 

30  +  8* 
-  6 

,75  -  3  J72 

j4>    ■    •• . 
70-+  5* 

65  '  4  *  _^_/_ 

< 

60  +  5  < 

-.4-        •     '  , 

43  -  3  -  4'0 

40  +3   .  '  • 

'  '.  -  ,3.  -  '    ••.  • 

6o  +  l     ,  ' 

#0/?;    ■  ■ 

•4 


■ERIC  : 


118 


3  k- 


l£::'- 


9 


Subtraction 

Rename,  subtract,  and  filhthe  blank. 


/  / 


57  -  5  -  ' 

50+7         '    '  - 

-;5     '  • 

-  • 

98  -  3  - 

)  *  - 

 M 

89  :  7  = 

24  -4  =    HO  - 

t 

X 

}  r" 

79  -  5 >  4Z£.  * 

5.6  -  2  V  jTf  _    '  ' 

75  -  2  ='_7J._, 

;  46  -  6  = 

1  -s 

37  -  4  ;  "  J* J, 

t 

• 

 1  .  

38  -  5  ». 

*  * 

ERLC 
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.   IV-2.    Staple  addition  and  subtraction 


Objective;      .So  compute  simple  sums  and  differences 
.  '  involving  two  2-digit"  numerals. 

Vocabulary;      (No  new  words.)       '  ^ 

Materials:     ,  Sticks  in  bundles  of  ten  and  single  sticks, 
•  (       or  theater  tickets  iri  straps  of  ten  and  single- 

tickets.  »  ' 

•  ,  Suggested  Procedure ;      "*  s 

> 

/  Bisplay  bun&les  of  sticks,- or  .strips  of  tickets,  but  no  7 

1  ■  """"  -  •«  ? 

I    single  sticks  or  tickets.  'Discuss  the  fact  that  y<5u  have  ■ 

a  set  of    3  •  tens  and  a  set  of    k  9  tens . 

What  will  we  have  if  we  join  the    k    tens  to  the 

v> 

3.   tens?    (7  tens'.) 

Can  we  say  that-'  3  "tens  plus        tens  jjfe  equal 

to,7    tens?  (Yes.> 
t  * 

How  cato  we  write?  this?    (30  +  1+0  =  70.) 

Repeat -with  other  sets  6f  tens.    Ask  what  basic  fact  was  used. 
(3  +-*f  =  7»-)  V-Use  sticks  or  tickets  to  dhow ^subtract ion  in  1 
the  same, way;    Start  with  a  set  of    6    tens,  have    5  tens 
removed  and  write: 


'     80  -  ^O  =  30. 

v^'In  each  case,  ask  what  basic  fact  was  used.    (Above,    8*-  5  - 

Pupil 's  book,  paga_i20 : .  *  ^ 

f  -  Help  children  to  sete  the  relationship ^between 

'  .      1    'the  pairs,  of  sentences  on  the  left.*  They 

should  complete  the  right  side  of  the  page 


-  '  1 

?  -  independently  ♦ 

Pupil  *s  book,  page  121: 


I?     T  Work  with  the  class  using  the  problems  at  »the 

*^    .  4  top  of  the*  page.    They  should  corslet e  the  *' 

bottom  part  of  the  page^independently. 
?  .  • 

*  *  *  % 

;  ERIC-   >    -  -     /  .257 
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Adding  Tens  ^ 
Fill  the  blanks. 


"•■TO 

4 -tens  and  5  4ens  are      9  -  tens. 


40  +  50 -  .90**  - 


3  tens  arid  2  tens  are  rtens. 

'      30  +  20f.  £0  < 

7  tens  and  1  ten  are  $  tens. 
70  +  i0  ■  '  fro  ' 

6,#isand  3  tens  are  ?  ten&a 

60  +  30=  '  - 

2  tens  and  5  tens  are  7  tens. 

20  +  50 -   -70  '    ~~~  ' 

^  5  tens  and  3  tens  are  £  tens. 


50  +  30  =     jO  t 


1  jln 


1  ten  and  6  tens  are      7     tens.  . 
^j0+  60=   .  70  * 


20  .+*2j) i 

_ 

60  +  10^.  7'0 

50  +  40  =  N 

40  -+  30  =  'ft? 
70  *  ^6  =  90 
30  +  60  =    10  ; 
20  +  40  =  j£,JL 
50  >  10  = 
40  +  40  =  _$0__._ 

»  *  f  A.''  "  m 

20  +.  70  =    7^  *^ 

c 

U)  +  '50^=  V' 
■»  — i. — , 

60  +  20  -  80 
40.+  50  = 

m  t 

\2Jt  +  ,60  =  JtO 


-*4 


eric  ?  ,  ; 


0r-.  " 


f<4      *•    .»  * 


-4r 
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Removing  and  Subtracting  fens 

:Fi«iihe.b!anks;  '  .    '  ' 

\  ^tart-.with'Ftens"  Remove' 4  tens,  There  are/  S~  \  tens  in  the 
set  remaining. .  *  *      •  ' 

90  -40  =  ^52?  . 

St^J^^H^LtenSv  Remove  2  terfs.  There  are    .5"  tens  in  the 
s^fjmaintng. 


S  .*  70  -  20  =  ^ 
SfaifWith  8  tens.  Remove  6  tens.  There  are  __g  tens  in  the- 

,        _    .   "  "  * 
'  80  -  60  =  OQ 


tsjrt  remaining. 


1  t 


60-  - 

/. 

30 

• 

60-10  - 

} 

80* 

*  30 

-80  - 

20 

-  t>0 

6Q  -  40  = 

50 

-  20 

*  - 

90  - 

50 

90  -  30  ■ 

20 

-  10 

60  ; 

50 

'  80  -  10  = 

,J22L 

70 

-60 

■ 

40  - 

...  t 

70 

% 

t. 

*      ,  *> 

.  70 VN^  -; 

r  * 

40 

-'20 

9  *  » 

'  iff'  ■ 
80  - 

40 

=  Jo__  v 

•  90  -  20  - 

» 

:50 

-  4t), 

% 

"i 

C 

■  ,'ia259- 


/  V. 


•  Display  sticks  in  two  se%s:    a  set  consisting  of    2  tens 
and*  3    ones,  and  a  set  of        tens*.   Have  a  child*show 
that  the  number  ^of  the  union  x>f  the'se  two  sets  is    6  tens 
ahd   5^  ones.    Have  children  give- the  equation:  ^ 

^  .  "       -  '    ■     -?5t^O  =  65.         '.  ^ 

Suggest  that  the  problem  be  written  using  the  expanded 
form  used  in  Section  *IV-1.  'When     25  .  has  been  renamed  % 
as    20  +  5,'*Vsk  how  many  ones  axe  to  be  added  to  the  5 
ones.      (None.    No  single'  sticksf  were  joined  to -the  .5 
.single  sticks <)  I 
Show: 


t 


•i 


'  20  *5 

\k0  

60  +  5 


Give  several' problems  of  this  sort.    Show  also  that    $   ;  • 

20  +  35  =  may  be  solved  by 'writing:       *  / 

•  r  ; 
•  20  ,  *  - 

.  :       J>  30  +'9  "  *  '■ 

*\       •••   *,  -  50  +  5'     -  vv 

Emphasize  the  fact  that  only  the  number  of  tens  changes,  m  ?TA?W 


*  i 


'bebause  nov  ones  are  added, to  ones.  •  ^"   -  «    .»  '  • 

to  *-*    x  .  -       *  «       *»        -     ;~  *H 

Wh^n  children  undersold  ,how  tp/add  a  multiplexed  ten  to  a 
number  of  tens1  and  ones,  a*sX  sticks  and  show  rempving    30  * 
sticks  from        f  sticks.    "Give  as  many  examples^  as^  necessary, 
using  the£  form:  ?  ,  ^         *, .  '    .  <   ^  * 

•    *  £ '       "        30  .      •  •  . 


'  ;  -;io  +  7. 

a 

'Pupil's  book,  .pages  122,123  * 


CM 

the  blanks  to*-comf>lete  equations;  > 


Thes*e  pages  provide  j)ractiqe.  ^Children « a^re  * 
*to  write  problems  in  expanded  JForm*  and  fill-  ■ 


|^ttftisx>][  Numbers  , 


:       •    <  ■ 

S%           '  •  ' 

45  +  .30  =  .        ,  \: 

'  40  +•  5 .  '  .  .'  '  • 
30". 

/  •••  -'.':/';.  ,r 

70       8  » 

70  '  '  s  ^,;>^ 

.  *  « ^  * 

•a      1      T  -  ' 

\  ,  .  ,        /it'    .  %  ^f^^p*=— *     *  " 

V?—:>V'  v  .  " 
'                   ■  1  ■  ^  * 

1 14  +  4U  =  ^5Jf_  ^ 

;  *  >  u  '\              \  '                *  *  * " 

"...       '  ? .  ^t-',  ~ '  ,'v 

'  ■  -.V^i^cV;  ■    ^  : 
'  ;  *    •  ;    v  f 

... .  .r      — 7^  ;f 
■W  1-':--i'.V''r"'"  *-.tJ^'\- 

.i.                '      '                   vs; ' 

*                  . ,  ,-£?y--  "T«"  — 

-i-  ■  V-  v^    v  1^  •  • 
t*  • 

''  ; "-'  "V  .' 

'  •  ^'*.*  *  • s' 

Vr.-?; 


"A  '*  1 


•      ■  *  -Ay 


-  2?  *  ;  \ 


25*  . 


Subtraction 


76  -  50 
70  +  6 

i!L--- 

20  +  6 


£l  to 


31-3.0  = 


65     50  =  /jT 


-  / 


16  -10 


43  -  10  =  _J3 

*40  +'3 
-10  

^  +.3 


98  -  60      3  8 


58  -  30  =  Z8' 


87  -  50  =  ^7 


■59  -  40  =    /9  \i 


-50'+  9 
•4b 


24  -  1-6.  = 


-  64  -  4b  = 


97  -  70  -  ZJ__ 


r-.    -  .     *  i«r 

'      '  •  »  •  "1 

"  •        $  . .  '  "   .  '  ».  .  «• 

<  "  J 

:      |*.  *      "  "    '     \    '  '  '  " 

*•  Have  a  child  use  sticks  cr  tickets,  arranged  as  tens  and 
* '    ones  to  shov: 

*  V'        ^  *'  •  36  -  21  =  5? 

-  w  . 

j       Discuss, the  .fact  that  vhen  he  Reined    2    tens  and  .1  one 

to    3  *tans  and    6  v&nes„  the  number  of  the  ur^icr?  vas  5* 

tens  and    7    ones.  K 
■»  # 

-  Have    36    and    21    rer.aned.  and  vrite: 
«  3C  -  6 


**  •    /    We  add  the  pr.es:    6.  -  1  =  ~. 

Ve  add1  the  tens:  -  3Gf  -  2C  =  $0. 

We  get         *  "* j    which  is    $"7.     *  *.  . 

Iresant  other  problems,  such  a£    ~2  -  2-  =   }  and  have 

children  revfite  the  prcbles,  renaming  both  numbers,  and 


ccspute  tr.e  sun.    if  necessary,  _et  then  use  sticks  Or 
tickets  to  illustrate.  m  . 

Pupil * s  bock,  page  .2*- : 

/' 

Children  are  te  renane  r.unbers.  and ,  after 
computing  the  suns,  fill  the  blanks. 

K    farther  Activities: 

 *   * 

,    HaVe.  children  use  scratch  paper 'and  rShov-ce"  'catrds 

I-    (description  be  lev)  to  show  ansvers  to  tree lens  written 

ori  the-  chalkboard.  0 


•  ^4 


ERIC 


HOW  TO  MAKE  "SHOW -ME"  CARDS 


Use  a  piece  of  tagboard  6"  X  6,!.c\Fold  up  2"  ,tfrom  the*' 
bottom* 


2*; 


Staple  .at  A,  3,  C,  and  B  to  make  3  pockexs,  each  j 
■almost    2"  ^  vide.         .    •  ' 


Cut  a  strip  of  ta^board    18"  X  V    into    12  strips; 
.In  x  feit, -oeri,  vrite  the  numerals. as  follows:, 


0' 

1 

1 

2 

3 

1 

6 

7 

Children/shQuld  ,be  taught  e'arly  to'  lay  out  numeral  cards  ■ ' 
(  *  ♦  ^  *  \  *  .   "*  .  ■  "  / 

in  'ordep  on  their  desks,  and  to  replace  thenf  in  order.. 

-In  the  game,  pupils  compute^he  solution  tp  a  problem  * 
that^you  give  orally  or  j|  the1  chalkboard.  # Children 

place  the  numerals  fc^  in  the  pockets,  bold***., 

the  cards,  against  the^  ch^SS^with  the  answers  concealed  r 
until' the  tes&herjsays,  "Shw-me!"  Then  all  turn  cards  ♦ 
,and  hold  them,  answers  .toward  teacher./  against  their  /  # 
.chests  while 'you  make  a  quick  check 'to  see  who  did  and 

•*who  did  not  make  the' correct  response. 

.  -  264-  .     '  * 


*        «  ,  Y 
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Practice  in  Addition 


:74  +  15  =   6  7 

70  +  4 
10  +  5 

12  +  45  ~  _£_jr 

10  +  2         "  -  ,  "     .    •  - 

4o  +  5         •  -     .  . 

^  f  7 

36  +  61  = 

• 

•                                       i  * 

•/     -  t 

63  +  24  = 

57  +  12  =  Jgrj_ 

*  * 

* 

81  t  16  3  Ji-Ll  *  * 

■  -  '  ;  i— 

58  +  30  =  * 

*  * 

*  y 

* 

*  ^ 

.  9 
ERIC 
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•  Use  sticks  or  tickets  as  before,  starting 'with  a  sst  of 
k6  "members,  having-va  set  of   k    removed,  find  writing'^ 
'k6  -        k2.    Show,  this  also  as:  ; 

ho  +  6 

k0*+  2    -  • 
.  .  t  * 

$ext,  replace  the  k  sticks  and  have  a  child-  remove  $k 
Sticks.  Write: 

*  .  k6  -  $k  =  ' 

•  <   

Begin 'to  rewrite  vthe  problem:'  '  *? 


«  ■      f     .  »  "  ko  +  6 

v      .  .  -  •    •    •    '  '  r 


Ask  what  number  is  to  be"  subtracted  from    kG,  "(3^«) 

t  How  carv-we  show  that  »-  30-+       is  the  name  of 

the- number  we  want  to  subtract?  "If^we  put 
$  »  '  /  • 

'-the  minus  symbol  only  in  front  of  the  30, 
♦ 

the  problem  will  show  only,  that  we  want  to 

subtract    30    from   hO.'  ,  * 

,  *  -    .  J 

If  no  child  suggests3  parentheses  around    30  4*  k}    explain  ' 
thdfc  you  will  put  parentheses^  around  the  expression  which 
is  th£  name  eft  a  "number,  .and  that  the  minus  sign  in  f¥bnt 
of  the  parentheses-  shows  that  you  wan£  to  subtract  both 

3Q#  and    h    from  k6. 

10  +  6  ( 
*     -  (30  +  jj)    1  " 
•Emphasize  by  saying;  .  , 

'  •     We  fttill  have  a  plus  sign  between    30  and 
h  because    30  +  ^  'is  the  name  of  the  numbe*r 
we  want  to  subtract*  4  . 

Show  the  computation,  asking  as  you.  work: 
*  »   "  • 

Do  we-think    6  +  h    or   '$  -  k?    (6  -  k*) 
What  do  we 'think  next?  *  (ho  -,30  =  10.) 


Write:  * 

*        ,  '         ho  +  6 

-(30  *  jO  '  . 

,  .  10+2  '  ' 

Give  similar  examples ,  reminding  children,  if  necessary,  that 

K 

the  on$s  must  be  subtracted,  as  indicated  by  the  minus  sign  ■ 
inVront  of  the  name  of  the  number,  ^ 


Pupil 's  book,  pages  1^5,126:  »  J^^^S^ 

The  first, of  ttfese  subtraction  pages  may 
require  some  .supervision.    The  second  .should 
~  "be  completed  independently.  •  , 

Tupil's  book>  page  127:  ^  • 

Caution  children  to  pay,  close  attention  to  %he 
plus  or  minus  symbol .  ,  ' 

4 
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Subtraction 


r 


*  » 


68  :  56  "   1  c?.. 

60+8 
'-.(50  +  6) 

45  -  24  =    Zl  ' 

,  Tv 

,40  +  5  , 
-(20  +4)  ' 
JLC  +  /  « 

83  - ;51  ■  ^li-  ' 

.    8<r+  3      -  '  -  \  , 
-  (50  +  1)  i- 

 ^                            C  \ 

31  "  21  ■           i      '    "  \ 

30  +  r      ■  .•     -  »; 

-  (20  +  1) 

-A 

59  :  54  -  • 

76  -  42 -              '  • 

• 

✓ 

27  r  15  -    /£'   ■  «, 

• 

12  -.  12  ■  _JP__.  \ 

i  * 

» 

4     ✓  , 


ERIC 


2-6  u 

12? 


^Subtraction 


-  \  I 


26i: 


99  -  53  ■ 

-  ♦ 

90  +  ;9  ,  ; 
-  (50  +  3«) 

44.-/13=    J/""  » 

40  +  4      .             '  .  ' 
-  (10  +  3) 

&  -  43  =  • 

•         *               ^                            •  * 

'              ,»»•*'  * 

<                    ft                                     •       1  < 

•'•      '                    >.  . 
*'                «        .  ■  • »"1  ** 

\ 

•  '* 

57  "  34  =                    i  \  ;  '    .  " 

■  \ 
•  » 

v  ..v  -V?  ..,%>v  .  ..     . .  -•        .    .  .  * 

65 '4  42  = 

»               <                    « ■ 

0                                              -  \.-V 
.*                                                                   ^     .    >  ' ,  - 

.  : 

'*W'VV'*''  '  >"J'"'  ;*',''" 

— ^  1  «  7*: — i — ■■"  '  .;:  • 

87  '-  :'*7  =  ___7^  ^' 

/    /    •                "      '  ' 
"  /                                        ft*  ' 

v. 


V 
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Practice  with  Addition  and  Subtraction1 


.32+51-JLL. 

"83  .+  13'-  '96\ 

* 

4 

0               %                      »  ' 

45  -  24  =  JU- 

% 

* 

p 

89  -  72  =  _/_2_?    *  • 
 :  h  — — 

,57  -  25  =  J^L             ,  ; 

% 

/> 

i 

66  +  32.=  • 

» 

►  • 

»  ** 

.  46  -  16-=  jfjg. 

• 

93  -  71  ■  2*2* 

A 

ERJC 


IV-3«    Addition  and  subtraction  facts  for  sums  of    11  through 


Objective: 

Vocabulary: 
Materials: 


To  reach  the  basic  addition  and  subtraction 
facts  corresponding  to  sums  of  11  through 
Ik,  "using  partitions. 

(No  new  words . ) 

Objects  for  flannel  &>ard,  yarn,  *elt  numerals, 
se%s"of  objects  for  children.. 


Suggested  Procedure: 

Using  Sets  of    10.  for-ftddition  ,  * 

\ 

Display  sets  of  8 ^  and  5  objects  on  the  flannel  board, 
such  as: 


y 

0 

o' 

• 

• 

'  % 

d" 

0 

0 

o.  • 

•  \ 

• 

# 

-Direct^upils**  attention  to^e  idea  that  forming  a  set  of 
10    may  help  us  find  how  many  #o£ject-s  would  be  in  'the  new 

~set  if  we  were  to  Join  the* set  of   5    to  th6  set  of  a. 
.Ask, how  many  objects  should  be  joined  w.ith  the  set  of  q 
'to  form  a  set  of    10.    <2.)  'Show  this  on  the,  flannel  board, 
with  the  objects  now-arranged  in  this  way:      »  -  * 


Write  on  the  chalkboard 


/3  +  5 


4 


and  have  the  children  indicate  how  to' complete'  the"  equation 
correctly.  •*  > 

8  +  5  =  10  +     3  . 


Help  children  to  sense  that  sincere-  know  that    10  +  3  "^H3 
we  know  that    8  +  5  =  13.    Vrite  a  final  sentence  on  tjie 
chalkboard  so^that  the  following  now  appears: 


So, 


*    8  +  5  -  10  +  J_ 

Use  several  similar  examples.  In  each  case  use  a  piece  of 
yarh  or  string  tom  show  the  formation  of  a  set  of    10,  as: 


Along  with  this,  write,: 


7  +  5  =  10  *  2 
7  +  5  «  li 


Have  children  use  sets  of  objects  on  their  desks  to  find: 


9'+  k 


6  +  7  = 


Pupil *s  book,  pages  128,12% 


+  6  =- 


etc* 


Children  should  draw  a  ring  arouad  a  set  of 
10,    then  fill  the  flanks  to  complete  the 
equations.  ^  * 


Pupil ys  book,  page  JL3Q 


This, page  reviews  partitions "of    10,  and 
'  _    prepares  fo^  forthcoming  work,  in  which 

children  are  encouraged  to  use  the  associative 
property  of  addition  to  find  a  sum  such  as 
9  +  4    without  using  objects*,- 


Rising  Ten  in  Addition 
%ingten,  F11J  the  blanjcs. 


/oo 
o'o  o 
lo  o  6 


>  o  o 
o  o 


9  +  5* 


#  O  O  O 
O 

ooo 


ooo 
o 

ooo 


7  +  7  =  10  +  £h 
7+7*  14  ^ 


\ 


o  0 
o  o 


o.  o 
,&o 
oa 
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* 

0  0 

O.O 

o'o 

OO* 

0  0  ■ 

8^-4=  10+  Z 

_!8  +  4~  /2- 

O  O 

6  +  8 » 10  +  _±_ 
6  +  8  = 


.  00 

0,0*0 

0  0 

N  0 

0 

.6  0  0. 

\  00 

0 

6 

'  O'O  Off 

1 

0s 

A. 

> 

J, 

,7  +  4-10  + 


9>  3  »  10  +  Z_ 
9  + 


^73 : 
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Using  Ten  ,in  Addition 
Ring  ten.  Fill  the  blanks. 


+  5  =  10+  '2 


*  « 

o 

.00   .  - 

0 

o 

c  O.  0- 

<• 

0 

o  m 

■6  +  6  =10+  -2.*., 

0 

N6+.6»  /z  ; 

1 

t 

\ 

'6v  o 

o 

0  . 

'  o  / 

o' 

ov'  of 

0 

0. 

"5  +  8  =  10  +  -3 


7+5  =  JZ 


3  +  8=10+  /, 
-it     •  — 

•  3  +  8-7/  0% 


*  - 

-.;  o  • 

0 

0 

•  o  W 

o-  * 

0 

o  a 

0 

0 

■••  \  O 

f 

\ 

'6  +  7  =  10  + 
6  +  7=  /i 


o' 

0 

0- 

,0 

o  **• 

o 

0 

0 

0. 

0.*  .» 

o' 

0 

0 

9 

9  +  4  =  10+  3 


2  7u.  .;; 

■'  A  ♦■ 


Partitions  of  Ten 
Fill  the  blanks. 


s   .10  * 
is  the  sum  of 


2;  and  /g 
6  and • V 

4«&qd      ,  • 

■  '  \ 

8  and  j2_ 

C  • 

1  and   7  , 

5  and  «a  ■ 


■  3  and'  7 
9  and  _J_ 
7  and  C?- 


Atong  to.  Ten  1 


-10  Y  6 


/A 


^  +.    2  '  = 

ia. 

1  + 

9 

10  -  <  , 

•  5  •+ •  = 

10 

7  + 

JL 

10 

10 

'  6  + 

10 

•  2 + /r  - 

/ 

io  =;  2  + 

10 

9  + 

/ 

10 

8  * 

•!().=• 

7: 

+ 

3      '.  ■ 

i  o  =  _3Z_  + 

5 

10  = 

•< 

'  / 

+ 

,9  '•■ 

10  -    J  + 

7.  . 

•10  - 

"v.  f 
6  ,  - 

> 

4  ' 

'  10  ■. 

+ 

1 

10  t  3*-=   /J  .    '  .    10*  9  -    /f . 

|CL  +  4  •  .//      *'  10  .+  7  -  _/2L*; 


JO  +  8 'y  -/^ 

ro  +  ^  =  _AT_ 

10  +  2  =  /Z 


ERIC, 


2  f  u 


130 


•Arrange    II    objects  on  the  flannel  board  as  a  4et  of  6 
/    ^.  .     /    and  a  set  of    5.    Put  felt  numerals *  6    and    5  .  under  *  the 


sets- 
Write: 


6  +'  5  =  . 


Ask  yourself,  "What  -subset  of  ttie>  set  of    5  1 
can  I  remove  f pern  the  set  of  •  5    and  join  to 
the  set  of    6.  so  that  t  will  have  a  set  of 
10?"  Think:    Six  plus  what  nfeaber  equals  ten? 
(K.)    So  we  rartition  the  set  of    5    irvto'a  set 

v      ,  .      ,  of    -    and  a  set  of  1. 

'  ■  /  f        '  * 

Iflbve'  k    of  the  objects  a  little  to  one  side  and ~ replace  t£e 

*    o  5    numeral  with  theAumerals    k    and    1.  -    i  ^ 

,  '   ;  '  /  /  '  ,       _  i  « 

Now  we /join  the  set  of    k    to  the  set  of    6.  J 

^Replace  the    6    and    k    numerals  .with  :  10.  .  ^ 

>  V     J&d  we  join  the  set  of    1    to  the  set  of  'io.' 

.  >  now  many  members  fcas  trie  union?  '(11.) 

-»  *         ■  •  • 

i  •  , 

;  .'  Exolain  as  you  write:  • 

. ,  '      "  -   *     *  6  +  5  =.6  +  (k  +  1)         (if  f  i)    is  another  name  for 

tff&r  >r     .     t  ,  ^       =  (6.+  k)  +  1    (Associative -property. )-  ; 

=  10  +  1  ■ 


^  .Pupil^  book,  page  131: 

'  N  »    -       Children  are  encouraged  £0  use  their  ' 

V  -  '        1      *        *        V    knowledge  of  the  partitions  of-  10  in 

. .  finding  sums  greater  "than  .  10  without 

manipulative  materials  or  pictures.  ' 


,269 


.:    •  r 

Using  10  In  Addition 


Fill  the  blanks. 


9,*  4; JO  +  3  :      '     ;V  a3  +.8  -10  +  JJ_ 


> 


7  V5-  °  ioV  2y       ;  .  4  +'9  •=  irf  +  <_3'^ 

7    +  5.  -  _/2_   '   ""S*       ^    '.     '     M  +  '9.  r 


'  5        =--f0  +'__/_„  5  +.  8  ="10  +'J1_ 

1   7"t'4-  10  +  ;SL^uL  '%  '     6  +  7  =  10  +  3l_ 

'7-^4  =  JL.        v  ■  •   .6+  V*>.J3_'_ 

•  -  r  ...... 

;    ■  • 

'                               •*  > 

6  >,  8     10  +           '  + 

'6+-$=_i£_     ,>  ;  5*+  9  «  y_^_- 


>  • 


0 


7  +  6.=  10  +    3__  4     7  =  10  +  _ /_ 


ERIC 


.131 .       2.7  V- 


♦  < 


8  +  4  ^  ll0  +    2      ,  '  '  y  +  9  •  ■  10  +v2.    .  •* 

w    •  •  f  T'  

8- +  4  =  _/A  -  \  .         3  +  9  -  •  J 


Using  -10  .  in  subtraction  '  .  * 

Note:    Children  may  use  several  approaches  %o  subtraction^ 
thVee  of  which  are^suggested  in  this  lesson.    What  is*easiest 
for  one  child  may  be  most  difficult  for  another.    Present  all 
three  methods  and  let  each  chi].^  decide  which  he  vill/uJte.  m 

Suppose  a  child  is  given  the  problem    li*  -  b  =   . 

He  may  simply  think  of  the  inverse. of  a  jj^as*ic  addition-'      .  ^ 

fact  h>  knows:    5  t  6  =  I1-.    Therefore,    I1*  -  6=8. 

If  fie  worked  with  a  set  of       ^objects ,  he  would'  simply     >  1 

remove  a -set  ofj  6    objects 'and  count  the  objects  in" the        •  * 

set  "remaining.    s  m  •  '*«*,".*, 

•He  .may  think  of    IK    as  ""10  +  1*.    He  then  Subtracts    6  from*. 

the  ,10    and  adds  the  resulting    k    to  the    k    ones  of  1^.' 

•  .  j» 

This  may  be  illustrated  with  a  set  of    lh  objects. 
/  /  *       *  .  . 

Place  on  *he  funnel  board  a  set  of    lk    objects,  arranged 
as  shown: 


^0 

■    0  °^ 

,  o    o  V  i  oo 

o  o    o    oJ  ■    *    •  0-0 


M  '4  **  .  i 

Have  the  number  of  the  set  identified,  and  wri.te:     ,  > 

Ask  §  child'  to  jshow  how  he  would  remove*  6    objects ^from  the 
s£t  of  The  child  may  remove  a  set  or  ^6'  from^t^e  set*,* 

TO,    move  Vhe    U    objects  over  to  the  remainder/  3,et,  •.  ' 
4  and-  think  -10        =  k  'and    h  +  4  -is    6v  * 


V  "    •  </o*  o\o     ,  0  0 


V 


The  child  may  think  of  first  subtracting  'the;    h    ones/ f  £W 
IV,  ..and  then  subtracting    2  Vrom  '10.    On  the  flannel  board, 
with  a  set  of  objects  arranged  as  before/  he  would  first  Remove 
.the  set  of    b,    remove    2    more  -f  r>6m  the  set  of    10,    and;  '/ 
observe  that  therer,Ver£    §    in  "the*  remaining  set^  ^    •  . 
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Give  sever s^I  problems  and  have  children  use  manipulative 
\z   mateVijals  .to  solve*  them. ^  Suggest  that  materials  be  arranged 
on  desks  as  sets  of    10    and  another  set,  as  indicated  by   .  y 
,  i5he  problem*.    When  manipulative  materials  have  been,  put-  away,  . 
present 'problems  and  ask* children  tb  tell  what  they  are 
thinking  as  they  solve  them.  ' 


Pupil Vs  book,  pages  i^2,133: 


*     Children. '  are  to.' ring  the  set  they  think  -ef 
9  removing.    Children  who  need  to  use  their 
knowledge  of  the  partitions  of"  1Q  may 
'\    '  continue  to"  "find  ten"  for  some  time.'  Many 
t   ^    children  learn  ^the  "doubles"  (6  +  6,    7  +  7) 
-  \  easily,  and  wi,ll  find  ways  to  use  the^> 


e  -  in  * 

learning  other  .fact sr.  For  instance,  a  child  $ 
,  may  think: ^  Jh+  7  =  6+  £+•!,-  6  +  6  =,12, 


so    6  +  7L=  13*'  r-  t  *v 

>  *  °  —  » 

t 'Pupil's  book,  pages  1^-137:'-  -        1   J  s    r  '    m    .  '  * 

f   •  These  pages,  provide -practice  on  basre  facts     '  > 
j^      for '-sums  of  ,11  through.  Ik.  «  Additional    .  ; 
practice  may  tie  given, ^using  Doughnuts,  !"* 
1    i  ^  ,  f  lash  J  cards ,  etc^^hile  Chapter  ^V^is  taught  ,\^,« 


f 


r. 


— / 

*  f 


0 
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Using  10.  in'Subtractibn 
Ring  the»set  you  think  of  removing. 
Filltafeblanks.* 


•  .0 

0*0 

'd 

.  0'  0  0 

0 

0060' 

0 

J  ^ 
\                            v r 

000. 

0  •  - 

0,000 

0 

bop     «'  ' 

« 

•12.-4=   ^  :. 

'.•\f,  'A. 

0  0  b  6  O  . -V; 

Q  O  O  £>  Q  O  „ 

b  o» 

Y  '.  :  ' 
I*.    J-  , 

0  4  5 
'  0  0 '  . 
:  000  *• 
.0  0  0  0. i 

0  ' 

0 

b 

O  ; 

14-J<5*        •'  *' 

\ 

0  p  0  •  ;>,  - 
0  0  0  0  ' 
o;q  0  4. 

,0. 

->  \  ■  • ' 

•         1. .  * 

11  -  2  =  $ 

>  f 

•  \  V-  *  '■  ■  \  ^*  ■  * 

■  A" 

■ooqdo  - 
•0  O'O  OO  -  . 

.  Q-  O  O 

V 

r 


-i. 


>'5\  'V-    "V    -  t-\ 


'  M '  J  ■  • 

«    *  * 

6  > 

Using  10  in  Subtraction  v  ' 
3  Ring  the  settyqu  think  of  removing. 
Filt  the  blanks.     •     - ' 
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/ 


0  *  ,  •• 
•00 

x  ■ 

0, 

0  0  0 

0 

0:000 

12 -t  9=  3  - 

fir               ,  1 
1  > 

.0!0  0;  '  >,  • 

.  00 

O  00 

— ^ 

- 14 [-i  -  7  ■> 

•:.  • 

5*1                         -  1  - 

v1  r  1 :  T — 

•VV.  .   :  ' 

«.  ■      1  T 

V                \-    •         -  \ 

0.0  Q  0  0 

"  '  'O" 

d  0  0.0  0  -' 

•  =*' 0  • 

- — - 

'  ,  t  «' 

12-7=  - 

*       ,  1 
** '  ±m  •       •                -  • 

r 

•     *  * 

-    v     -                   '  > 

ERIC 


> 


3.33 


,  > 
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0  . 

oov  ■  1 
60b 
00.00  ./ 

1  • 

•   0  * 

11  *■  6  =  •  <""" 

.  :  f '  ■ 

OQO  " 

oiop'o  • 

'000  .  .  . 

. v  „  b 
p 

.13          »  : 

\  * 

P-T>^  ;  1  t 

-''.>  '  .  *  ' 

000  op ' 
b  bbcro, 

— — J- 

'  .'op  1" 
\op'« 

 :•• 

14  -  8  =-  . 

/  » 

*.  1 

6' 

/                 .  i 
•  V 

< 

r. 


2.7V  ■ 


\ 


•1 


.Partitions,  Addition,  and  Subtraction 


•11 

is  the  sum  of 

> 

■5 

+  5  ■ 

3  and  8 

5 

+  6  = 

/  / 

._//_!  • 

7  and  T 

5 

+  .7,  = 

■'/z  ; 

5  and  fc 

(  6 

+  6  = 

\ 

_7_i-_  * 

2  and    /  . 

+  5  ■ 

_77__  % 

**       .1?  ■ 
8  and  j> 

■   '  *>. 

.  ;  10 

-)  5  *- 

4  and  / 

.11 

1 5>:' 

• 

r~  

6-  and  .5" 

;  .10 

-  ,6 :- 

9  and  Z 

•  11 

V 

* 

12' 

.  is  the  sum  of 

.  8  and 

5  and 

< 

> 

9  and 

J 

4-  and  ■ 

-  7  and 

s~  • 

3.  and 

i  and 

10  -  8  • 

2t"  h 

•  10-3.=  7 -  y 

A,1. 

,12*-*  8; 

.4-;  ' 

11  -  3  £  $    ?  . 

a-  . 

",  If -7-, 

4.  •- 

10-4  = 

:  •     •  ■    i  -     %  ■ 

>        -  * 

> 

12  44  = 

i  ■ 

'=•12 

10-9  = 

."io-k»lr"  p" 

■u::M 

<* 

•='iL? 

• 

3>  ■ 

12  -  9  = 

.12-3-  ' 

=  H 

-1  1 

ERIC 


.•is.. 


■•2T5.'...y  .' 


: -Pf act.ice;wl^:'Sasie  Facls %  ••'  , 
/  FiJithe. 60X^.^7  .  -V" '-..'•;*•'  . 


* +/. 

3;-: 

f\  : 

-  y 

;  5 

7 

r  S 

11. 

.  7  ' 

?. 

•              *  _ 

•  . 

7 

9  \ 

7/ 

'  4 

•7. 

V 


+ 

7 

t  •  * 

:-5:;. 

'6r  ' 

"7r 

.♦.  -V* 


=  10 


3  +  11 


Sft/  12 


6-V 


11 


9:  V..  £ 


11  /       7.+-  -  .5f:T  12  :-:^.;i#^Jfe^^-V>^' 


4  .V-  -  '--''V'V*^ 
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Practice  with  B^sic  Facts 


13  , 

*i$  tire,  sum  of 
5  and  ... 
-9 '-and  J±_ 
4  and  'JT_ 
-8  and  ^i*T 
6. and  7 


7*and 


4 


7>  -3  - 

7  t  6  ■  „/X 
8..'+  5  «  _/3__ 
6  +  7_= 

5  +  8  =  ^A3_ 

9  +  4:  = 

4.+  9*»  /JjT 

6  +  6  i    /  Z 


12  =  6  + 

12  =  s + 

AY  =  6  +  ^£2J 
.13  -  5,  + 

^4  +  _.Lj 


/ 


Write  the  sQms? 


.5 
-  5 


3 


.6 
3 

/3 


2  . 

* 

4 

% 

'3 


12'"'-  3  =  f 

13-^  7  = 

12  -  5  ■ .  r  7 

11—4  = 


2 
8 


2« 
3  V 


1,  & 


12-9 
12.-4 
13  -*-9 


136  ? 84-""  :- 


\ 


J 


•I 


Zll 


Practice-with  Basic  Facts 


\ 


is* 


.     14  % 
is  the  sum  of 


\7  ;«nd  ^  . 

8  and  "£  _ 
.5  a&d  J 

9  and  ^5*  » 
6  and  -ff 


5  +'5 
6*+  6 

•r+  7 

4 

4  +  9 
T+  7 
T+  6 


_/2l'_ 

'J?: 
X? 


5  +7  = 

9  +V- 

6  +  8  -  l±_.t^ 

6  +  _X_ =  14 ; 


9  •+.  l^LvM- 


9  +^3  -  _AZ 
.7  +  6  •  />£' 

4' "+ 
9 

~~  '.13 


id*  5  • 

12  *  6  s  

**     .  4  1 

12  ~  8  ■ 

13  '  9  - 

S3 '-  7  - 

-3  =  9 


'  +.  J*    -a2\%ll^   -  7.=  6 


?*A/.  -  9  =  .2-  , 
.  far--4 — 9  <  /« .r     •  >v 
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TV-k.  *Additiofi  c^d'ki^^ctatjn'-fao^s  fai  sums  of    3$  ttirougfr  lSv- 
m   :  Tft  ^.^TP/'jiVc  ..T^trr  rr*-?^  *•  rw. 

^Objective:       To  .eM'W.  sfcudyvof  "a^diti'&i  ajnVtsulgisrfl^":""  V 

  \  >: "  v         6  ?  »-?>■■  -w-  "  -  -  v  >  ^  «-  tSs:^1-  v  V 

^  '  facts  td!^-'A?   ^v-'~  x~  "  * 

,Vocabu\axy:      (Np  riev 


Materials:  None.; 
Suggested  Proce^tujg^ 


Review  the  term  tWCc  f&cts. and.  thef  tray.&'UQh  root's  are  ^tseBt    .  - 
^  * —      -  sums  and  diirfejr^ces  ^f  num^rslwh^at  least' one;.    #  T. 0 
ers  i^'gr^^rfthan'   l&  .    ;  S  ^^S^ :-":?>■ 


in  finding 
of  the  numbers 


How  mah5^bas^c^cts_do,  we^to&y/4J^p^cil--\^  <'* 
is  th^  f ir^tv  addend?    for  lnst^eeT\^e-i?ei { a^dirUk/.  • 


6  +  j  =  11 


Write^three  or*-£w8*f?aQts  fr.6H  c^ildren^is '^tife^^0^. -v-)^.;  "'<'* 
then  suggest  t^at  thfer'e.is  Systematic  wayAto^^l^.them-,;''  „*  V  .  '] 
and,m^ke.a  chart  oh  the  v6hia^ti6a^L^;  . '-'vC  , 


+ 

'i  ! 

2  ' 

"•  3' " 

6 

}     f  V/hat  t  is  6 
When  you  reach^  -6  rt-  8 
»        >     Now  we  will\haye  a  new  fac 
(Write  N\15 .  )V_get >5 
this  a- basic* fact?  (NoV) 


say  \  "  %^    J1/  ,  »tj 


Write: 


6 
16 
15 


/ 


Discuss  the  idea  that   *6  +  0  -  is  the  fact  needed  in  order 
to  add  in  the  orie!s  jplace,  and  that.  6.  VlO  or  10  +  6  are 
s.im(plyl  ways  of  renamiiig   l6»         -  ' 

,  '  .       .  •  •  • 


\ 
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(Etc.,  to 74 


.V.     VrK&v^  ctolfo^fr  used  in  each  ^rpSiw 


^/heq..you  have  learne^T  6  +  9  =  15,    you  will  . 
.:.7  ?fcQ<5*r.aI4- 'the'  basic  &ddiSio^ 'facts  that  begin 
»  ;*»':-and  of  course  you  will  IStsp  know    9  +  6, 

r   .  .  .  ..f  «i:  .fcfccL  the  other  facts  which  have    6  as 

"';?»»V  c       .' : ;;  .?V V ' th'«  .second  -addend .  J  : 

Vf^vl  c'  !#"  ;S<5fl&-  ci^ldr^O'-m&y  wish  to  A*se-#heir 
\*    'oV--^Vt^tidns.'0f..  10    in  adding    6  and 


knowledge  of  the 

 -  —         --    —  -    and    9,     and  oi^lfq^rse 

>V*  7         JfeheV*  -should,  be  allowed  to  do  so  as  long  as  it  is  helpful 
V^-'^/'«V#^^^^J8^  is  equally  true^f  the  other  facts  for,  sm$ 
^/-^Wl^V  However,  many  children  will  be  encouiraged^to  - - 
v^^tei^orize-  .the  remainder  of  the  basic  facts,  simply  because 
are  so  few  of  them.  1 


•ano^ier-  chart  for  y7.    Show  that  .the  onl^y  new  facts 
i:-  -T.*\ 7>8flR^7  +  8  =  15    and    7  +  9  =  16,    and  remind  the  childrea 
^'ha^  whe?  kn<^'  these,  the^y  also  know  that    8  +  7  =  15 

,and  '9  +>7  =  16.   \  i  ..  ». 

#'  ''Repeat  with    8    (3  +  8  =  16    and    8  +  9  =  17)    and  with    9  , 

(9  +  9  =  i8)v     •  ;J 


Write  the  basic  addition  facts  which  have    9    as  first  addend, 
I    ,and  beside  them  show    JC    plus  each  second  addend,,  as  shown 
below.  "  .  ^   ^  .     m  -  ,  It 


) 


9.+  0  =  9 

9  +  1  *  10 

9  t  2  =  11 

9  +  3  =  12 
etc. 


Children  should  observe  that    9   pius^a  nurn^eJ  is  one  le%s 
than  /sLO    plus  that  number.    9  is    1  -le|s  than    10  +  K 


10  fO  =  10 
10  +  11 
10  +^-^12* 

ib  •+  3  =  13 

/  eVc . 


9 
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jftrgi V  s  book,  page  138: 

*  I         This  page  provides  practice  on  b£si.c  ■eddition 
-  and  subtractionM^cts,  and  a  review  of  comparison 

of  numbers*  ^  ■  r 

/ 

a-  Pupil's  book j  page*  135:?*    .  «  -% 

».*•'   k ~ —  *i  „  -  t  *  ■»  .  . 

»  '        ,  Children  l^uld  at  first  show  on  the  table 

I 

!-         .only  the  sums  requested.    Afte^r  checking  to  .  • 
t  f'    '  see  that  tfie  uife  of  t'he  table  is  under sto6d,  * 

,  have  them  complete  the  table.  1 

Pupils  book,  pages  l^O-lM:  r    «  >  t«       '  lC 

°     *  CbU-dren  5il^theS)l^cs  on  IhO,    On  the 
*    '       •     ,    .  fpllowingrpage^  they  are  to  follow  the  *  "»  J 

^  '  */6ots  by  drawing  a  path*  i*v  the  order ' shown  ' 

by,  the^x 'answers  on  page  1U0.       ■     -  *    ^  N 

*  "  (Optional)  for  more  able  pu$&is.  'Problems 

review  doing  an<4j  undoing  and  may  be  wrltteh  .  * 
*         in  .the  apace  provided.  ?  *        '  . 


\ 


A 


-4-' 


JFffl  the  blanks. 


§  +•  9.  » /5?' 

.7  +  8  ■  /ST 
9  *  /  - 

8^+  6  =  7^' 

9;  +  9  /<f  . 


9  *  6  /CT 

'  8  +  8  =  V£  . 
9  +  5  =  . 
8  .+  7  =  J_S~_ 

8  +  9  =  /? 


281 


17- 
16 

1?  -  9'  - 

15."-  8'"= 


17  -  9  = 
1.6  -  8  = 


8  -  JL. 

9  -  __Z_ 


Put  in  <  ( is  Jess  than)' •  ><is  greats  .than),  "or .  =. 


I* 


•  5.'+.  9  <  8  +  7 

*  9  +A7'  <  8  +^9- 

*?f.6>  -:  5  +.8 

6  +  8^<  7  +  9 
18  -  9  '  >15,  -'7 
%;  7  y  16  -  8 


17  -  9.<  45  -  6 
15-  S  <  14  -  6 
14"-  5.  17  -  8 
16  9  <  14  {rV. 
,9  +  6  8  +  8*. 
;  8  +  5   <.*7  +  7- 

V 


'  9  * 

/ERIC 
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J 


/,  An  Addition  Table 


» 


+ 

1 

'  3 

5 

6 

7 

7 

o 

0 

V 

0 

 3  

v  ■  . 

*  \ 

• 

"  1 

* 

2 

— 

3 

* 

-mm 

• 

* 

4 

5 

> 

( 

1 

• 
e 

c 
0 

■ 

» 

/  / 1 

ft- 

7. 

0 

v.. 

IS 

Ik 

• 

f 

'  Ik 

n 

9 

* 

*  * 

H 

IS 

/* 

77 

18 

^■how  the  following  on 'the  table: 


* 

9*4 

6 

9 

•fa 

7  ■ 

> 

'9 

8' 

-6  +'9 

8  + 

7 

7 

+ 

9 

.  '  8 

+ 

9'  ' 

9  +  5 

.    7  + 

8 

+" 

8 

-9 

+ 

9 

8' +4  6 

j  * 

7  +  7, 

Si 

6+8  •  • 
5  +  9* 
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\  -v.  .J 


/  ;  For  -Fan!  ■ 

'  \  , 

Pl'th^blanks/  '  -  \ 

When  youjiave'the  first  Wank.filled,  find  tfre  ddt that  shows  your  . 
answer.'  Start  triere.  Draw  a  path  from  that  dot  to\the  dot  that  shows 
your  second  answer,  and  so  on.  . 

X     '      '   'r    '     '     '  - 

It  16  V  ,  Jr        9;   /+  3  '=._/Z 


/ 


10.-'  8. +'"5  ■    J 3    '  1 


n.  7  *+  4  ?.  _/_/:'  .i9.\  lfy-  9;=.x_ 

•  *  .  "  \ 

•  •  •  \  • 

12.    11-8-  2a-.1  \9 .+  8  *r.  77" 


2.,  9  +  *  «  _/<f 
p.-  8+6  *■  _At~ 
£.?  13  -  9  - 

j.    12  +  7  =  .43.    8  +  7  =.  VvT"   '21...  '8\+  8  - 

,>v  *  — — -  — 

iv;i4;-  7  ■  ft."'  W  ■  9  ■  22.:   9  + 

."  17-.-  -9  m  .  15,.  •  17  +'  3  =  •  ' 

rO  -  8T-'JL«1     16,.  14  -  5  -  /£j  ' 


V'  • 

V 

— *        '                        -  J 

•  i 

■ 
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-'•-./*  '  ' 

b  ooing  and  Undoing 
#11  the  blanks.                -  *• 

•  * 

•  *  4 

* 

;.'36  +•  "4/2  =78 

+  .41 

=  64     ■  ' 

,/ 

> 

4 

N 

1 

N 

/  ..' 

^7  -  44  =  23  > 

"  26  + 

=  68 

-* 

< 

✓ 

■    t-     N.  . 

■                                 *      *                          \  ' 

V 

-  54  = 

■  41^  •   '  • 

/ 

1 

- 

,  % 

*  * 

78             =65             .  . 

,> 

•  *     •  «. 

M 

> 

0  • 

-  40  = 

1 

* 

- — u  y 
34  ,< 

4  # 

t 

1 

♦ 

* 

\ 

\ ' 

) 

f 

* 

0 

•  • 

•    *"  \ 

'    „  r 

•            '  •  •      .  -  ,293 
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,    Pgofelem  solving 


.1  > 

4  ? 


Objectives:  •   To  develop  skill  in  solving  twp-stefc 

-»   .  y 

problem^  in  physi9al .situations,  . 

Vocabulary:      (No  new  words, ),  v 

♦  *  i 

Materials:       Colored  pencils >  ■  S    yellow,*  8    of  colors 

4  other  than  yellow.    Flannel  board  -and  felt*- 

'  '     set  materials  including    2   red  and    3  b^He 

C  >  felt  disks/  ,*  ,    -       ?  * 

*    '        >     fK  .  '    •  \> 

Suggested  Procedure:  '  * 

•  ■  '  .       .      .  •  »  >  ' 

.     Note:    You  should  be  constantly  aware  of  the  fact. that  for  . 
„•      '  '   many  story  problems  there  are %  several  ways  of  splving-.the 
»  *         problems-  and  that  one  w«ay  may  tfe  just  as .  correct  as  another 

way.    As  long  as  the  child -is*  able 'to  explain  hoy  he  se,ached  0 
'the  conclusion  he  sho^d  not  be  forced  ft©  use  a  way  that  may 
be  given  in  "Suggested  Procedure"  to*  illu^^rate  a  possible  ^  r 
^development-.  *  •  t 


1  «*' 


\ 
4 


Children  should       encouraged  to  relate  the  equatjion.  directly 
td  the  ^TQblern  situation.    However^,  after  the  ^equa\i'on  is       *    %  *• 
written,  they  irfay"  find  it  helpful  to  express  the  same  region-  ft  _ 
ship  between  the  three  numbers,  using  another  equation.  for<V^CT 
example,  for  the  problem  '    .  "* 

•    Mother  needed    35    canclles  *or.  a  *  4- 
-    *  birthday 'cake,.  .  \        ^         i      4  . 

She  .had    12  J  candles  •  ■ 

Hoy  many  more  candles  does^she  need?  ^ 
-*y  A  pupil  first- may  .write  the  equation-      ^  -   „   ■  ' 


35  -  12  +  J_ 
and  then  he  may  wr£te  •* 
.    ■  *  '  '35  -02  -  _ 


(or   12  + 


=  35  ?■ 


234  -V  .•' 


*  Solving  Twp-Step  Story  Problems 


Write  the  following. story^ oh  the-  chalkboard*:  t 

*\  '  ,     •      \  I  - 

,         •  Mother  had  '  2  .red  hats, 

•  * 
t    *  *  • 

kv       ,  She  had    3    blue  hats.  * 

*  -  .       'She  bought  a  new  white  hat.  -  4* 

How  manyjhats  does  Mother  have  now?a 

Discuss  .what  is  to  be  found  and  the  other  information 
'  ,  •    *  /  v 

given  in  t*he  story  problem.    The  children  should  be, encoyra^ed' 

tf  te-ll  how  this  story  is 'different  from  the  story*  problems  « 

*  they  h;ave  been  solving.  ,  (There*  are  more  than  two  facts* 

related  to'the,  unknown.)    „  1  ,  .  •  N 

*  * 

m  -  % 

Ask  a  child  to  show,  on  the  flannel  board,  sets 
1  equivalent  to  Mother's  red  hats,  her '&lue  hats 

and  her  new  white*  hat.  *  * 

«  \ 

Discuss  how  the  problem  jnight  be*  solved.  5  yhe  - 
^  children  might  say  they^could  put  the  red  and. 

blue  hats  together  to  find  how  many  hats  Mother* 
,*had  before  she  got 'the* white  one. 

Have  this,  action  demonstratecUby  a  child. 
Discussion  should  continue - and  lead* the  child 
,    .         to  imagihe  joining  the  set  jus£  formed  with 
1  '   the-  set  of  one  white  hat.    The  equation  whieh 

\  .    may  be  usei  to  help  solve  the  problem  should 
.    thetf/be  written.  • 

%  '  \  "'2\3  +1=   "  ' 

Relating  the  equation  to  the  set  action,  the  children  jshould 
be  tencouragetj.  torthink  of  the  equation  as  (2  +  3)  +  1  = 

* :    *       '  ■  75 — * 

^   and  to 'complete  the  equation.       r  9  . 

What  is  the  answer  'to  our  problem? 

(Mother  had  v  6    hats.)'  >• 
Write  the.  following  story  on  the,  chalkboard:         *  - 


/ 


*  \  ; 
'AT 


Kelly  bought    2    new  pencils. 
>,%  '         '  .      v  "  He  , already^  had    3    short?  pencils 
*  and  X    long  ones* 

How  many  pencils  does  he  have  -now? 

ftiscuss  the  question  aske^  and  the  information  given. 
Write  Vhe  equation,  which  could  be  used  to  \ielp  solve  the 
problem,  •  '« 

>     #  2  +  3  +  ^  =  

Encourage  the  children 'to^pok  carefully 


at  the  equation. 


Frame  the  two  addends  with  your  hands  as  you  refer  to  them.  * 

We  know  that  our  answer  will  be  the  same  whether 
.we  say   £+3=5    .and  t^hen  add   -5  +  k~}  or 
whether  we  say   3  +  k  =  7    and*  then  add    2  +  7. 
*  *    Either  way  the  answer  will  be   4.  t  We  want  to 

use  the  equation  to  help  us  solve  this  problem* 
( Indicate  the  jstbry"  on  the  fcoardl ) 

On  the  flannel  board  place  sets  of  material  which  are 
equivalent  to  the  sets  of  pencils  in  the  siory  problem. 
Indicate  the*  set  which'  isv  equivalent  ^  to  the  set  .of^pencils 
Kelly  bought  and  the  two  sets  which  axe  equivalent  to  the  - 
set  of  pencils  he  already  had.    Determine  which  gets  would 
Dst  likely  have  been  joined  fi^st.    (The  two  sets  of  pencils 
iad.)  '    '        '  \  * 

Join'Nthe  set  having    3    members  with  £he  set j having    k  'members. 

.  Enclose    3  +  k    in  parentheses*    Write    2  +  7  =    under 

the  firVfc  equation  and  complete.'  I  9 


2  +.  (3  +  k)  « 
'  2  +  7  =  9< 


r  Erase  the  equation. 


Discuss  other\possibilities*    For  example,  perhaps  Kelly  had 
the    3   ^hort  pencils  in  one  drawer  and  the    h    long  ones  in^ 
another  drawer. \  When  he  brought  the    2  .new  pencils  home  he 
put  tjiem  in  the  drawer  with  the    k    long  ones.    Then  what 
equation  could  we\use  that  .would  help  us  solve  the  problem? 


9 
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Encourage  the  c^l-l'dren  to  ,s)tow  that  in  this'  case  they  might 
,  write:  ,  "  .  , 

(2  +      +  3  =    - 

6 + 3  =     9  1 
Write  the  following  story  on  the  chalkboard: 

;  *      *  Father  had    3'^  golf  balls. 

;  He  bought    6  -golf  balls, 
Ife  gave    k  '  golf  balls  to  Mother. 
. ,      ,  ,    Hotf  many  golf  balls  did  he  have  tften? 

Discuss  how  "this  story  might  be  demonstrated  with  flannel  . 
board  materials.    There  mus't  be  a  set  equivalent  to  the  set 
of  golf  balls  Father  had  and  another 'set  equivalent  to  the 
set  of  golf  >alls "Father  bought.    Have  the  sets  shown  in 
positions  slightly  separated,  from  each  other. 

'Discuss  what  must  be  considered  first.    Did  Fat her ^tay 


golf  balls  first  9r  did  he  give  golf  balls  to  Mother  fl^st? 


Relate  buying^ the  golf  balls  to  the  joining  the  two  sets. 

•  Do  not'  actually  move  the  sets,  just  talk  about  joining  them. 
The  equation  should  then  be  written: 

—    "     ;     '  3'+  f>  =  9 

t  * 

Encourage  the  'children  to  tell  the  Answer  and  then,  show  by 

*  writing  the  appropriate  equation  how  they  Know  the  answer 

*is  true.  * 
»  *  * 

Note:  "  Sorne^  ohilflren  may  be  ready  to  .write    (3  +  6)  -  k  = 

Da  not/discourage  ,the  use  of  this,  equation  nor  expect  all 

""cHi3?aren  to  understand. 

  r  \ 

Use  similar  procedures  *to  discuss  »the  following  story  problems: 

*  *• 
.1.    Jack  had   5    toy  cars. 

He'gaye    2    cars, tQ  Pat.  J 

"  4  tfack,s  father  gave  another  toy  car  >        V  - 

\       to  Jack.  *  ■ 

'  ^  "       How  many  toy  cars  'did  Jack  have  tiler*?* 


(5  :  2  =JU,    3  +!'-.  JL) 
(Jack  then  had   k    toy  cars.) 


2.    Sally  got    3    dolls  for  her  birthday. 

She  ajlso  got    k    stuffed  to?s.#  4 
-    'She  gave    2    stuffed^pys  to  the  baby. 

How  many  stuffed  toys  does  she  have  now?  0 
I  -  1    •  ^  * 

(Sfce  has    2    stuffed  loys  now.)% 


3.    Susaip  picked  -  \  red  apples.  , 

She  picked   5*  greeen.  apples.  ^ 
§he  gave    3    red  apples  to  Bobby. 
How  many,  apples  does  Susan  have  now? 

(h  +  5  -  jJ-  9  -  3  -  4l"T      '  . 

'  (>  -  3  -  1  +  5  =  jL  ) 

(gusan  has    6    apples  now.) 

Miss  Johns  had    k    sheets'  of*  red  paper 
.  and  v  5    sheets  *of  green  paper'. 

She  cut  each  sheet  into  '2  pieces.— 
How  many_ pieces  does  she  have  now?  . 

(k  +  5  =  sj  9.+  9  »  Jflj  ,  /  \ 
(,Miss  Johns  has    l8    pieces  o'f  paper-?)  • 

5^    ffue's  mother- baked   50  'cookies. 

r  .   •  i 

Sue  "took   10    cookies  to44rs\  Lee. 
Sue's  family  ate    20    cookies.-  7~ 
How  many  cookies,  are  there:  npw?       '  ■ 

'  .  (50  -  10  =  hO,  hO'-  20  =  20) 
v"  (There  are    20    cookies~"now. ) 

6.    Mrs.  Bell  boyg^a  dozen  eggV.  »^ 
'  She  broke    2-  of  the  eggs.'-  ./ 
She  lent,  some 'eggs  to*  Mrs..  Fox.  °,  ~ 
How  many*eggs  does  Mrs.  Bell  have  now?." 

j    No  solution.  ~  • 


T 


7*    John  had  '6   kittens.  * 

He  gave    3    kittehs  to  his  friends.  ' 
t  -  He  gave    1    kitten  to  the  mailman. 
.  f      Hqw  many  kittens  does  John -have  now?& 

(6-3*3,    3  -         2  ) 
•#"(3  +  l  *  JLj    6  -  ir=  J2_) 
-  /    *  *      (John  has    2   kittens . )  ' 

;  •     * '    4         9  : 

/  8.  *0n  Monday  morning, , Nan  read'  10    pages  / 

,  ^  »    from  her  book .  .  •  , 

*  I  After  Itinch  she  read   5    pages.   -  > 

'I  \    In  the  evening  she  re-ad  *  10    pages .  / 

1  •  How  many  pages  did  she  .read  on  Monday?  . 

1         (10  +  5  +a©  =    25  ) 

.  (Nan, read    25    pages  on  Monday,) 

SU    Ann  had  '  18    cents .  •„ 
,        She  lost 6  8    cents.  * 
Mpther  gave  her    5  cents. 
^  _ ;  •  How  many  cents  does  Ann  have  now?  ♦ 

(18  J  8  =  ,10*,    10*  5  =  15)  ■/  ■ 

(Ann  has.  .15    cents  ndw.) 

10.    At  the  seashore  Betty  found    8   pink'  shells 
and    7    white  shells.      «  « 
14  She  lost    5\  of  *the  shells. 

^  '  How1  many  shells  did  she  have  then?- 

J  4        *  '     C3  +  7  =  15, ,  15-  -  5,=  10)  ^         .  * 
/         (6  *  5  =  3l>    3  +  7,=  10)    *  %  • 
■•     *     (7  -  5  =         2  +  8  =  10).,   m  *  \; 
(She  had    10    shells  then.)  ,  • 

Pupil J s  took,  pages  all*%,lH;  Children  should  be  directed  to  * 
cdmjlete  these\pages  independently,       *r  ^     *  j< 


*  1 
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Rroblem  Solving 


'Write  the  equations. 


L.  Jim  had  40-  marbles.  "  > 
He  gave  10  marbles  to  BM I 

'  and  20  marbles  to  Jack! 
•*  How  many  marbles  did  Jim. have 
-then?        "»  '     *  . 
Jim  had    /J)  marbles  then.  • 


2.   Bob  has  15*  marbles. 

Three  marbles  are  red  > 

•.  and  7  marbles  are  blue. 

How  many  marbles  are  hot  red  or  . 
'  blue?      '  '  :  _ 

dT  marbles  are  not  red  or-blue. 


3.  Tamjiati  10  marbles. 

Jerry  gave  15  marbles  to  Tom. 

•  .  * 

'  Tom  gave  5  marblert'o  Mike. 
.How  marfy  marbles  diet  Tom  have  then? . 

.  'Tom, had   20.  marbles  then. .. 


4.  "Jimmy -had  2Q  marbles^  . 
*,  "He  gave  5  marbles'to  John. 

.   Mother  gave  some  marbles  to  Jiinmy 
-  aridthenjie  marbles.; 


How  many  marbles  did  M<rtheV(jive  to  Jimmy? 
Mother  gave  i  '/Q  marbles  to|jmmy. 


T 
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5;proDiem  Solving , 


■f.i 


f-       -\'<  .  ■ 


Write  the  equations. 


f . ■  Tat^r.l^  #M  looks  VJ 

>.    an|  ;4-  |ro\pcji^|  4    .-•,«;' :,  '   

\.  4telg*W2  W  his  brown  .books , 

to  Grandfather.'./}    •       • '  J_ 


How  nfeny  red  bdoks  and  brown  books , 
fattier  had  -  st  red  books  and  brown  books,1 


<L>  -fyother'baked- '20  chocolate  cookies 
and  vv3rthite  cookies. 
.  The  children  ate  10  white  cookies 

and  no  chocojate  cookies^ 
■  How  many  cookTes  did'Mother.have- 
ftien? 

' .  Mother  had  '  ^  cookies  then. 


7,  •  Ten  horses  were  in  a  field. 
.•  The farraej  took  2  horsesV 


Eightpows  came;  f_ 
viipw  many  horses  and  cows/are  there  • 
"now?    , .  ' 
There  are    It?  horses  and  cows  now. 


8.  •  Kjm  had  2  dimjss  and 
-  /Mother  gave  him  another  dime. 

^  He  spent  $  centst   •  * 
'How  many  cents  does  Kim-have  now? 

*/     \     :  ,  ft  y         ,  >  1 

Kim  has  Z  2  '  cents  now. 


/ 


p 
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Preciseness  "in  stating  problems  '  ✓ 

Write  $he  following  'problem  on  the  chalkboard: 

«  ;  4  j  Ik   -pencils?  are  on  a  desfc\  t  ^ 

v m  7   pencils,  are  yellow. 

,      How'many  pencils  are  not  yellow? 

Have  .the  problem  read:  Discuss  the  question  they  are  to 
answer.    Encourage  the  children  to  give  an  answer.; 


•Do  you  'believe  that  your  answer  is  rights 

A  child  mlfeht  show  with  the  pencils  how  he  tnought  out 
his  response,  'Another  cnild,  might  write  the  equation  ' 
4  Ik  =  7  +   7     or  .  Ik  -  7' s   7  .  '  .  "  " 

a- 

Place    I*;    De^icils  oh  the  desk,  exactly.  6    of  wnrch  are  * 

\  s     "  » 

yellow,  £he  rest  bf  a*  different*  color.     '  "      *  '  t 

•Are    7    of  these  pencils  yellow?        '  * 

\  S  * 

The  discussion  will  probably  b riv.g  both    "yes"  «  and  "no"  -  ! 

responses.    Ask  a  child  to  pick  up    7    yellow  Pencils  off* 
■tfhe  <?esk  and' then  ask:  ^  -  ,    >  ^ 

-*  '  ;  Are  these    7  "t>encil6  yellow?  v'    "  ■?  * 

Have  a  child  determine  by  counting  that  ishere  are  '  7  a  yellow 
pencils  in  your  i>and.  ,  Point  to  the  Second  sentence  and  ask: 

Were    7    yellow  rencils'on  the  desk? 
•     _        'Were  only    7    yellow  pencils, on  the  desK?,,  • 
*  Does  the  problem  tell  us?  .  *  .    *  *  . 

Gould-  there  have  been  more  than    7  *  * 

yellow  pencils?  *■  • 

»  3     9     Let'jslsee  if  .we  can  change  £he  wording  oj*  the 
.  ^        *  problem  so  we-  can  be  sure  that  Hte^number  ^7 

is  the  answer,  ■  ./  , 

' ;  f. 

Bring  *out  that  the  second  sentence  should  have  "only1--  or 

*  * 
"exactly"    7    yellow  pencils  ..in  or^en  to  solve  t£e  problem 

with  an ''exact  number  for  an  answer  •    *   «  >^  1  i  v 

Write  the  following  problem  on  the  chalkboard  and  have  it* 
read  aloud:/  •  ' 
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'  Mother  has  oniy>U  ^dre^ses. 

*  ^  ~  ,  -    .  Two  of  the  dresses-  axe  red.      l       .  .1 
.  ;        .      The  rest  of  the  dresses  are  blue. 

^      H.ov'many  blue  ^dresses  does  she  have?  . 

Discuss  the  problem  and  encourage  the  chridren  to  give  the 

solution,  and' to  , show  how.  they  reached  this  conclusion.  Have 

a  child  show  the  action^  with  equivalent  sets  erf  felt  shares* 

on  the  flannel  boards  e«g.y    2    red  disks  .and  -2    blue  disks 

Erase  the  word  only  in  the  first  'sentence  of -the  story  problem 

and  nut  a  set  of    &    blue  'disks  cn  the  flannel  board.  -Ask 

a  child  to  read  the  first  sentence,  ("J^pther  has    k  'dresses/' 

and  to  tell  1£  the  illustration  on  the  flannel  board  shows' 

that  Mother  had    k    dresses.    She  has    h    dresses  *cui  she  may 

also  nevermore  than    h    dresses^.  t  > 

t  •  *  - 

V&ll  the  answer  to  tne  Question  asked  in  .  * 

the  story  problem  be  the  same  now 2*  * 

(SJo,  because  she  may  have  more  than    h  dresses.) 

Re  aft'  the  following  *  story"  problems  to  the  children.-  Ibint  cut 

*•  *  «**..«  -  • 

that  the  stcry  problems  pre  "sensed  to  them  assume  some.,  > 

conditions  because* of  the  necessity  of  keeping  the  problem  - 

short  and  to  the.pcin,t.    Determine- for  each  problem  what 

*  * 
conditions  nre  assumed  to  be  true  as  described » 

J  * '  Tern  made    k  _hcme  runs  for  his  team.  ?> 

•  .  \  Harry,  made    h    home  runs  for  the  same  team. 
Kqv  many  home  runs  did  Tom  and  Harry  make 

*  during  Ihe  game? 


It  is  assumed  that'- each  of  the  boys  made  only    h    home  runs 
"during  that  game.4  -        ^  ^  . 

TTack  had    10^ .  '         «  -  /  * 

*        He  gave    64    to  Lee.  1  '  *J- 

4     How  many  cents  did  he  have  then? 

*  •    A  '  ' 

It  is  -assumed  t ha V  Jack  had  ofay '  lO^   although  he  might  , 
have  had  mpre  than  that.    It  is  assumed  that  Jack' gave     *  . 
exactly   64  .to  Lee  although  he  might  have  given  more 
'than    64   to  Lee  and  still  fulfilled  the  condition  as  stated 
In  the  problem.    When  we  answer,  "He  had    k$9"  then  we  are 

'303    "/        ,  '  ■ 


e^Lso  assuming -the  conditions  to-be  exactly  as  stated.  Then 
"our.  answer  will^e  right  exactly  as  it  is  sxated.    The  answsr 
will  v^ry  only,  as  the  conditions  vary.. 

Discuss  t^e  following  problems  using  sex  materials  as1"' % 
necessary*       . '  •  - 

4 

1.  Sally  had  A    hjats.  , 
One  hat  had  a  bow. 

1       How  many  hats  did  nox  have  bows?   "         ^  * 

*1  Could  more  xhan'  one  hax  have  a  bow?- 

Cur  'answer  is  righx  if  only  one  'hat  hed  a  bow. 

ii  * 

2.  Judy  and  Jane  have  '7    dolls  in  all.      <,  * 

♦  • 

3    of  the  dolls  are  Jane's. 

How  many  dolls  are  Judy's  1  \ 

%  more  xhan    3    rolls"  belong  xcftfane? 

*  "       ,   c  •  * 

Cur  answer  is  right  if  only    3    dolls  belong ^ 

to  Jane. 

3.  -3-ob  counxed   6    car-s  and    8  trucks. 

*r       *  Kow  many  cars  and  trucks  did  he  count  ?'  ~, 

Could  he  have  counxed  more  xhan  ^6    cars^jor  -trucks? 
Cur  answer  is  right  for  xhe  cars  and  x rucks  we 
°know  about'  I  .    *  ' 

4.  John  read    ^  pages  in  his  book. 

J     *  Ke  has    8    pages  yet  to  re%d.  ,     4  y 

*        Kow  many  pages  are  in  his"  book?  \ 

Could  there  be  some  pSgei  which  John  didn't  .  < 
inten<L  to  read?  / 
Our  answer  is  right  if  J.otm-  intends*  to  ?ead^ 
every  page  in  the- boot*  .   -  * 

5  /  Sue  had  exactly.  5    cookies,*  . 
She  gave  onj-y  '1    cqokle  to  Dalvid.  j 
%Kow  many  cooiiies  does  Sue   have  now?  - 

Is  our  "answer ..likely  to  be  incorrect? 
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*v  ^     P  '  *  .»'/  t. 

Again,  stress  the  facfrthat)  wh-ila  ye*  do  .need  to  think  abput 
"Che  statements  made  in  s;tory  problems,  we7-  can  atost  often 
assume  tbtet  "only"  or /'exactly'1  4s  implied  when  stating  some-, 
thing  to  bev  true,,   e.g,,  ""&>the.r"has    2    pairS  of  'shoes/* ; 
would  tell  us  that  we  'are  going  to  ta^k  about  only^Jg  ,paifs 
of  shoes,  even  tnough  Mother  might"  h^ive'  other" shoes  -not  * 
considered  in  the  stojry.  '  e/,  •  • 

?   »       •  7  ■  • 


Chapter  V 

>  /%    -  LINEAI^'MEASUEEMENT 

Background  1  '  * 

In  -this  chapter  we  discuss  the  Measurement  of  line 
segments;    Recall  that  a  line  segment  is*  the  set  o£  points  ' 
followed  in  passing  along  a  straight  path  from  a  given 
point'   A   to  a  given  point    B.    Two  line?  segments  are 
congruent  provided  that*  they 'have  the  ibme  size,  so  'that  ' 
one  will  fit  exactly \pn  the  other.     *  •  ' 

Long  before  the  child  comes  to  school  he  has  exper- 
ience in  comparisons  of  order* "  his  father  is  taller 
than  he  is;  his  sister  is  younger  than  he  is;  the  new 
house  "is 'bigger  than  the  old  house;  he  woke  up  today 
before  .his  mother  did;  this  pail  i£ -'heavier  than  that 
pail!    He  has  also  had  experience  with'  the.  notion  o^f  - 
measures, he  understands'*  and  makes  such  statements  as, 
1fffy  dad  is^  6    feet  tall,"  "We .get"  3    quarts  a  day," 
"It  takes  me    Ip    minutes  to  get  to  school."    Here  we 
wish  to  extend  the  child* &  knowledge  of  linear' Measure 
andi;  to  de/£gen  hi$  intuitive  understandings 

It.  maytfoe  of  interest  to  note  that  our  development 
# parallels  the  historical  one.'    The  counting  oi"  separate 
Qbjects  (say,  sheep)  was  a  technique  not  applicable  to 

measuring  a  region  or- curve  (like  a*  field  and"  its'  boundary). 

d 

Nevertheless,  pne  coul&  ofte&  make  comparisons:  this 

field  is  larger  thran  that;  this  boundary  is  longer  than 

that.    Later,  when  fields  bordered  more  closely  on  each' 

other,  actual  measurement  became  necessary.    When  a 

unit  of  measure  (e.g.,  that  part  of  a  rope  between  two 

«  - 

knots)  was  agreed  upon,  it  was  possible  to  designate 

.  « 

a  piece  of  property  as  having  a  length  of    ,v50  units 
afrrfpt9  'and  having  a  width  of    "^0  -  units  of  rope". 
•With  the  increase  in  travel  and  communication  it  became 
obvious  that  "50   units  of  rope"  did  not  always  repre- 
sent the  same  length.    Hence,  standard  units  we.re  adopted. 
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For  convenienc^in  measuring,  rules  or  scales  marked  in 
these  standard  units  were  introduced-. 

jfeagu^iS, length 3  Units 

|  1  Inlneasuring' the  line  segments,  we  firsi  select  a 
f  ^articulaf  fine  ^segment, 'say  |RS,    to  serve  as  a  unit 


3  5 


^    >^     The  length  qf    RS    itself  is  then    1    unit.    To  ile^s'ure 
any- given  line  segment    CD,    we  t  fay  off  the  unit 
'along  it.  \ 


\ 


unit 


unit 


If  the  unit  can  be  laid  off  exactly  twice,  t^as  inv  the 
picture,  we  say  that  the  measure  of   £D  .is    2,    and  fthat 
the  length  of    CD    is    2^  units .    If  the  unit  could  be* 
n  laid  off  exactly  three  times,  we  .would  say  that  the  M 
measure  of    CD    is  aad  that  the  length  of    CD  is 

3*  units*    Tne  measure  of  a  ^ine  sequent  is,  a  number:  *  - 

 .    ^        v  |  *  ; "  ~ ~~  ^* 

the  number  of  times  the  unit'fcan  be  Uaid  ot$  on.thetr  • 

. ,        .  \  I  i    *  \ 

line  segment.-*  Wieri  naming  a|length,,  we  use  both  the 
measure  and  the  unit  w'|         ,    *     ,  *- 


v 


9 
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to  the  nearest  lunit  ,  # 

4     *  .*  More  often  thaivnot;,  the  unit  vi^l  not  fit  exactly  #  >% 
-*»^ome  ©umber  of  times  but  theate  Vill*  be  a  part  of  a  unit 

•    l'eft-over.    In  the.  jdc^ure  the  unit  can  be*  laid  off  along 
'  ,  *the  segment  3    times/  with  a  part  of  a  unit  left  over, 

Vbut  it^oes^ntft  fit-   h    times.  '  ^  %K 


9*  «  * 


B 


unit 


unit 


unit 


unit 


'The  length  of    AB    is,  then,  greater  than    3    units  but 
less  than    k  -units.    Moreover,  in  our  ^xample  the  length 
of   AB    is  visibly  nearer  to    3    touts  than  to    k  *units.  , 
In  this  case,  we  say  that  the  length  of  *AB   to  the  nearest 
unit  is    3    units.    This  approximation  is  the  £est  we  oaft 
give  without  introducing  fractional  partis,  o£  a  unit  or 
shifting  to  a  smaller  tfnit . 


A  line- segment  orr^which  a  unit  length  has  been  laid 


off  arid  marked  some  number  of  times,,  as  below,  is  .called 
a  linear  scale  (or  ruler). 


I  i 


0 


A 


i 

2 


A  word  about  terminology*    We  do  not  add  inches,  any 
mo^e  than  , ye  add^apples.    All  we  add\re  numbers.    If  we  Ijave 
3  'ap^les^&id   2?  appies,  we  have*   5    apples  altogether, 
.because 
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Likewise,^  if -we  have    3"*  yards 'of  ribbon  and    2  mdre 
yards  of*  ribbon,  we  have    5    yards  of  ribbon  altogether^ 
^again  because  ■ 

3  +  2  =  5. 

<;■■,;        •  :•  ■  v? 

Standard  Units  and  Systems  of  Measures     ,  , 

The  acceptance, of  a  standard  unit  for  purposes  of- 
communication    is  soon  followed  by  an  appreciation  of  the 
convenience  of  having  a  variety  of  standard  units.  An 
inch  is  a  suitable*  standard  unit  for  measuring  the  edge 
of  a  shee^  of  paper ;  but  hardly  satisfactory ,  for  fining 
the*length  of  the  school  corridor*' ^While  a  yard  is  a  % 
satisfactory  standard  for  measuring  the  school  corridor, 
it  would  not  be  a  sensible  unit  for  binding  the  distance 
between  Chicago  and  Fhiladedphf a.  1 

The  standard  units  o^  linear  measure--inch  and  foot- 
*which  We  treatH(.n  this  chapter,  are  units  in  the*  British- 
"American  System  of  Measures.    No  attempt  has  been  made  % 
to/introd\lceTi  the  metric  units  like  meter  and  centimeter, 
'though'  it  would  be  weli  for  the  pupils  "to  'be  aware  that 
'  thefe  are  other  widely  used  standard,  units.  .  <L***- " 

'7       *      -  •  / 


r 
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\*»V-1.'  .  Comparing  sizes 


Objectives:      To  review  the'  idea  that  two  sets /of  discrete1*  • 
objects  can  Be  compared  without  counting.  ? 

To  deveiop-bhe  idea -that  thp  size  of  a   \  -1 

continuous  object,  such  as  a  line  segment,,  ^ 

cannot  be  found  hy  counting  only.    -  '  * 

•»   *  *  *  *  * 

>      To  develop  the  idea  that  two  line  segments..     .  > 
can  be'  feompared  by  laying  a  copy  of  one  on. 
the  other.  -  ^  * 

Vocabulary:      (Review)    line  segment,  fewer,  more,  as  3 

many  as,  comparing.'  '  '  * 

Materials c     .  Cartons, ^straws,  paint  p>ans,  brushes,  long-  * 
handled  paint  brush,  teacher1  s'  pointer, 
'    \  ^  length  of  yarn  or  VtringJftength  of  "straight" 
-  *  .  board,  flannel  board,     '  t 


it 


*  { 


Suggested 


Procedure: 


Comparing* Sets  of  Objeqts 

-  -  ,N  ■>  — —  m 

'    '  , '  '    '        *  -         •  '  r 

Use  clas^oom  objects,  *such  as  milk  cartons  and  straws, 

easels  ^and  children*  paint  pans  and  brushes,  etc.,  to 

review  the  idea  of  more  than,  fewer  than, -and  as  man$^ 

as.    On  the  flannel  board  ^show  how  members  of  sets  of 

discrete ^objects  can.be  paired  to  determine  one-to-one" 

qo'rfespondence .  t         \  - 


fever  triangles  than  circles 
myre  circles  than  triangles 


\ 


aa  many  squares  as  triangles* 
as  many  triangles  as  squares- 
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Pupil's  book/  pages  'l^-lVf:    .Comparing  Sets  of  Objects 
*  >  Ideas      .  *    ,  t 

•   Two  sets'o'f  discrete  objects,  can  be  cbtapared 
without  counting. 
c>     ♦    '    One  set  will  have-  mori^eHfoerS,  as- many  v1 

members  vas^  or  fewer  members  than  another  set. 
c  '"%m  <  .  \ 

Examples  1-2 

—Describe  the  sets  on  each.page.    Read  the4 
4  *  "   *^  instructions  to  the  children  and  ttten  ask 

them  how  they  could  compare  tfce  sets  wiffeout  f 
"       v     counting.    Call  attentipn  to  the  flannel- 
board  ^pattern  and  suggest  to  the  children 
*     that  they*  connect  each  member  of  one  set  to 
a  member  of  the  other  set.     ,  •  * 

Example  £  ^     „  - 

'  This  page  shows  members  of  each  set  in  varied 
^  positions .    Emphasize  that  position*  does  • 
^*not  influence  the  pairing^You  may  want'to^ 
:    T~y     read  the  instructions  for  this  page/ noting 
that  only  one  of  three  Choices  is  tote  made. 
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Comparing  Sets  of  Objects 


1.- .  Tell  wttnout  counting  which  set  has  more  members. 


-A  .  Set  B. 


Set^A 


has  more  members; 


v 


J 


9 

■.ERIC 
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Comparing  Sets'of  Objects 


1/  * 


2.  Tell;  withput  Codnting  which  set  has  fewer  members. 


0:> 


/ 


Set  C 


has  fewer  members. 


ERIC 
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3..  Without  counting;  compare  these  sets. 


\  Set  E 


.  Set.F-.  y 


Put  a  ring  around  the'comect  words, 


fewer  members  than 


.Set  E  has  /aTmany membersas)    Set-  F.  . 


more  members.than 


7 

<» 
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0  Comparing  Line  "Segments,  *   .    '  *  (. 

Spend  a  little  time,.in  reviewing  line  .segments  as  "  - 
.introduced  in  Chapter    III;    Then,  on  the  chalkboard,, 
use  a  "straight"  piece -of  wood  to  draw  two  line  segments  - 
of  different  lengths-    Draw  the  line  segments  in  different 
places,  on  the^halkboard  so  the  children  cannot  tell  by  >  .  ^ 
observation  .which  line  segment  is  longer.    Ask  how  the 
longer,  length  might  'be  found, 

-Direct  the  discussion  so  tTie  children  see  that  one 
picture' of  a  line  segment  cannot  be  moved  over  to  the 
other  in  order  to  compare  them.    Connecting  the  segments 

•  will  not  help.    Ask  what  else  could  be  done*  /,  t 

We*  could  Use  something  on  which  we  can  mark 
9  one*  line  segment  and  move  it  over  to'  the 
other  line  segment.  % 

Does  .anyone  have  .any  idea  what  ye  could  use?  . 
(String,  yam,  the  piece  of  wood,'  etc.) 

t.i  •  ■ 

y  Some  children  may»have^had  an  inch  rule  or  yardstick  ^ 
introduced  to  them*  at  school  or  home'.    Accept  these 
answers  but  direct  the  children  to  utilize'  one  of  the 
.more  intuitive  approaches  abpye*.  ^ 

Br      *  } 
After  determining  wh^Lch  line  segment  is  longer,  give 

each  child. a  piece,  of  yam  or  string,  and  direct  the    -  >\ 
,  children's 'attention  to  page  ifc8. 

Pupil's  book,  page  1^8:    Line  segment *  4  ,  ► 

*      *  ■* 
ideas  /  •    .  .  • r  * 

*A  ljine  segment  is  a  straight  curve  with  f  * 

twa  endpoints .    The » line  segment    XY   can  * 
»  /    l}e  named  as  .  YJC.    ^  -  # 

^  '  Examples    lr2    ,  ■%  ,# 

These  examples  serve  as  a^brief  review  of  the  above 
ideas*,  - .  . 

• .    v.  - 


9  •  t 


399 


iine  Segments 


3  " 


.  Write  names  for  the  two  endoomtslbf  LMr  L 
Wrijte  another  name  for  UVL     ML  . 


..4 


2. 


R 


■..  One  point  is  named  R. 

•"•«  Another  point  is  marked. 
Name  thjs  point  0.  ,  • 
Then-draw  OR.  \  ' 


14 


9 

mc 


,^16 
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Pupil *s  book,  page8^i^-i52 :    Comparing  Line  Segments 

Ideas  .  ' 

Two  line  segments  can  be  compared  by  laying  ^ 
a  sopy  of  one 'on  the  other.  m  * 

A  segment  is  snorter  than,  longer  than,  or 
.    the  same  length  as  another  segment. 

Example  1 

Give  each  child  a  piece  of  string^oroyarn 

longer  than    5  inchest 
i 

Call  attention  to  thePtwSv  line  segments  ;and  ^ 
S^-the  question.  .  s 

Read  it, aloud  with  the  children. 

•    Direct  each  chilp.  to  place  his  piece  of  yam. 

along*  AB    and  to  pick  up  the  yarn  at  endpoints 

A    and   B.    Then  ask  the  children  to  place  the 

yam  on    CD.    Ask  which  line  segment  is  "longer. 

>  c 
Example  2 

* 

Use  the  saaje  nrocedure  for  this  n&ir. ' 

■    J  ' 

t  e 

"  Examples    3-5  ;  "  ' 

These  examples  stress  the  comparison  of  segments 
The  words  "shorter"  and  "longer^  are  read  and 
used^.  -  ^  ' 

.  Example    o*  1 »  * 

AB    and    CD  .  are  the  same  length.    Encourage  the 
/    *     children  to  read  "is  the  same  length ''as"  and  to 
discuss  its  meaning. 

Examples    7-8     *  J 

This  page  reviews  the  main  ideas  of  the  section. 
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^Comparing  Line  Segments' 


313. 


Which  line,  segment -is  longer? 


/ 


Which  Mne  segment  is  shorter?  Q?W 


er|o 


312 

*        '  ♦ 

u 

ComparinO  Line  Segments   •  ^  ' 

3 

✓  * 

;•     .  -A  .  ;  ,           .  C.  

< 

D 

i     *  *  ■ 

• 

Put  a  ring  around  the  correct  word. 

r  "    •  *        '                  •  ' 
-    .           /shorter)    "  * 

AB  .  is  than  CD. 

longer 

/ 

A. 

eric  ; '. 


R 


Put  a  ring  around  4he  correct  word. 

- 

y  shorter     ,T  '  _ 
RS  is  .  ~l     than  TW. 
*  .    •  /longer) 


< » 


$15 


W^^-A^       :  ' 

-  >  v 

-  .v 
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I  Comparing  ftpe  Segments 

* 

y 

£  .   v  F       -        ' : 

% 

L.,  > 

t  ,  > 

<! 

*  4 

/ 

C 

FG  is  shorter  than 

MO 

• 

•  i 

»  **     GF  is  longer  than  . 

wZ  . 

I* 

MO  is  longer,  than 

.and 

HL  is  shorter  than 

and 

Put  a  ring*around  the  correct  ftords. 

is  shorter  than  1 
BT^^lnTsaiie  length  as)  Cp). 
is  longer  than 


ERJC  ':v.. 
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Comparing  Line  Segments 


H 


7.      Write  a  name'of  a  segment  in 'each  blank. 
+  CX    is  shorter. than,  DE,  . 
.      HJ    is  longer  than  BA, 

A  8'  is  the  same  length  as  DE 


8. 


Write  the"  correct  word  'in  each  row. 

'CX  is  dLrtfi^  : 

AB  is  ^JuriAi^ 

ED  ,  is  • 


than  AB. 
than.Fp. 
'than  a. 
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V-2.    Congruence  of  line  segments 

Objective:    To  develop  an -understanding  of  the  meaning 
of  congruent  line  segments0. 

Vocabulary;    Straightedge,  congruent,  matching,  model. 

Materials; '  ,«A  large  sheet  of  jftewsprlnt,  individual  sheets 
of    9"  *  12"  ^  newsprint,  pencils.  ^ 

Suggested  Procedure; % 

/ 

On  the  chalkboard,  draw  four  line  segments  and  label 
-th&endpoints  as  illustrated. 


:  • 

Ask  whether  all  four  seem  to  be  the  same  size.  It 
,    should  be  rather  clear  that    XY    is  longer  than  AB. 
Ask  whether    XY   might  be  exactly  as  long  as  one  of 
the  other  two.  / 

,  <■  ' 

When  two  line  segments  are  the.same  size  we  say 
/  J  4  V*  ' 

«       that  they  are,  congruent. 

>l"  "  _  *  *  ■ 

Restate  the  question:    ask  whether    X£    is  .congruent        *  j 

.  'to.  any  of  the  other  segments  shown. *  ,  \ 

Discuss  ways  of  finding  out.    Observe  that  the  most 

*x  — 
direct  wayglf  it  could  be  done,  would  be  to  pick  .up   £i  v 

•    and  move  i%*up  against    MN   for  comparisonr*  But  X? 

cannot  ^be^hnoved,.  •  # 

*  -\ 
Fold  a  ilarge  piece  of  newsprint.  *  / 


5*6 


This  edge  (indicate  the  fold.)  is  called  a 
straightedge. 

I  can  vise  this  straightedge  *o  make  a  copy 
of  line  segment    XY.    1 1 will  place  the  fold 
.  on   33   and  mark  the  points  that  match  X 
^  and    ^.  I  will -call  theia^JS    and  F. 


Label  „tliem. 


Look  at „ line  segment    EF  *on  the  fold.  .  Is 
_it  congruent  to  ^?  (Yes.) 

Emphasize  that  our  test  for  congruence  is  necessarily  not 
exac'k:   !  first,  because  the  chalk  marks  are  not  exact; 
"  second,  because  our  eye  is  imperfect.  ' 
.-wTjest   Wvagaitist  the  other  line  segments  drawpon  the 
boar<f.  ^Diocover  if'  W  is  tne'same  kze&^MT ^  Qfc.)  ■ . 
*}Wt   (Ye4.)    OP?.    (No.),.      tm  ,  « 

Is    EF    congruent  to   MN?  (Yes.) 
We  kndw<  W   is  also  congruent, tp>  3c?. 
Is    MN  *  congruent  to    XY?    yes.)  ' 
Is*  35    congruent  to   MN?  (Yes.) 


■     -    <  % 


#5 
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!  .  '      *  *  '  / 

Recall  to  the  children  that  we  could  not-  compare    XY  'V  " 

with   MEf  directly,  because  we  could  ribt  move  either  one.  ^ 

The  way  we  established  their  congruence  was  to  make  a  *  .         '  <- 

movable  %copy  of  one  and  match' it  to  the  other.  w  :  ,      *  *  ^ 

Distribute  ttve  smaller  pieces  of  newsprint  to  the,  children . 

and. direct  them  to  fold' the  paper  to  make  a  straightjcfge ..  .  -        *     -  u 

Check  to -see  that  each  child  indicates  the  fold.  f  * 


Pupil  *s  book j  pages  153-156:  Congruence  of  Line  Segments  "- 
Ideas  *  » 

«•  •  .  r. 

Two  line,  segments  are^  congruent  when  one 

^  :  ,      segment  can  be. fitted  exactly  on  the  other. 

c      Example  *1      .  fc* 

*         *  Direct  the  children  to  use  their  straightedge 

to  make  a  copy  of  line  segment    AB    by  laying  the 
fold  along  the  segment  and  making  marks  on  the.  . 
c  fold.  Which  match  endpoints    A    and    B.*    Qall#  1! 

t  attention  to  the  sentence  in  the  middle  of  the 

page  and  ask  .children  to  use  their  copy  to  find  "* 
but  wnich  segment  is  congruent  to  AB. 

Example  2 

:  Direct  the  children  to  turn  their  folded  paper 
over  for  new"  markings .    The.  same  procedure  is 
involved  as  in  Example*   1.  if  t  < 

«'  Example    3  ! 


Here  the  children  need,  to"  decide  which  two  segments 
are  congruent  .    Rather  than  "to  erase  ^the  markings: 
on  their  straightedges,  suggest  to  the*"  children  that 
they  refold  the  -.paper  in  the  opposite  direction* 
Unless  a'  fchild  is  having  noticeable  difficulty,  let 
him  explore  the  various  combinations  on  his  own  ft 
and  make  his  own  discovery^ 


V 


Example  h 


This  page  is  a  review  nage .    Several  'pairs  bif 


j  congruent  line  segment s^re  to  be  found. 
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'  Vf3  •    Units  of  length 


""Objectives: 


To  develop,  through  the  use  of  non-standard 
units,  a  recognition  of  the  need  for  standard 
<,  , 1    units . 

To  develop  the  "Understanding  that  one  model 

^    of  a  line  segment  may  be  used  repeatedly  for 

.    .  finding  length.. 
*»  *■ 

<? 

To  develop  the  understanding  that  measurement 
0       does  not  usi^ally  "come  out  even"  but  between 
5  two  whole  numbers • 

/» Vocabulary:      Unit  of  length,  hand-st>an. 

*  Material's:       String  atfout    12    inches  long,  pencils,  of 
*  s      varying  length.*-  ;       »  , 

Suggested  Procedure*:,        *  j 

•Indicate,  a  library  liable  *  at  the  front  of  j£he  room.  "Mcjjve 
your  hand  along  the  edge  of  the  table  which  is  nearest  to 
the  children!. 


How  loners  the  edge  of  this  table? 


Can  yjou.tell  just  by  counting? 


(No.) 


IERJC 


;  Doesj^this  edge  of  the  table  suggest  a  'line 
^segment?- 

Does  this -pencil  suggest  a  line  .segment*?  (Yes.) 

State  £hat  the  length^  of^^e  talp^e  will  be  found  by*1 
using  the  pencil  to  re^re^nJt-^  line  segment.  '  Show  that 
the  pencils  will  be  pla^^&long  the^edge  .of  ,ihe  ta£le  to 
see  how  many'#Lmes  it  fits..  *  Note  that  the  pencil  fits  , 
more  than   times  .but  not  quite   times. 


Then  write  op  a  chart: 

This  desk  is  between 


and 


pencils  long*. 


State  that  .the pencil  has  been  used  25^  2£  jgngjj*- 

r  Fill  in  the  blanks.       -  •   :  vv«/.\  " 

>     • -Begil^the  demonstration*' tha't  a  hand-span*  csfa 
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also  be  a' unit  of  length  by  asking  a  child  to  go  to  the 
chalkboard  and  to  spread  his  hand  against  the  board  so 
thatjiis  fingers  are  as  far  apart  as  possible.  Mark 
v  a  poirrt  on  the  board  where  his  thumb  is  arid  another'pofrft 
where  his  little  finger  is.    Ask  jthes^child  to  take  his  hand 
away,  then  connect  the  points- to  represesrt*  a  "line  segment.  ' 
State  that  the  line  segment  across  the  hanabaiween  the  tip 
of  the  thumb  and  the  end -of  the  little  jp^ge^is  called*  a 
hand-span.  '  -         *^  } 

Ask  a  child  to  .use/1  his  hand -span  tcN^ind  the  length  of  the 
"table.    Record  this  length  .as*  the  secohd  sentence  on  the  chart 

"    This  desk  is  between   and  __N^and- spans  long. 

/-gain,  ask  a  child  to  find  the  length  of  She  edge  of  the 
tabled  Give  him  the  piece  of  string  for  the  measurement .  * 
Becord  this  length  as  the  third  sentence,  on  the  chart:  * 

•  This  desk'  is  between     m     and     /    strings  long. 

You  will  then  want  to  talk-  about  the  limitations  of  this 
procedure  by  introducing  different  lengths  of  string  and 
pencils.    Use* your  own  hand-span.    Record  several  of  the        1  - 
results  to  compare^  them  with  those  on  the  chart.  This 
comparison  can  be  discussed  again,  as  shown,  following 
the  use  of  the  work  page. 

Pupil's  book/  page  57:    Units^of  length 

Ideas  '  *  • 

"         £>ome  non-standard  units  of  length  are  difficult 

,  to  apply  by  different  people  in  different  situations, 
A  model  of  a  line  segment  can  be  used  repeatedly 
for  measurement.. 

^ '  *1     length  does  not  usually  "come  out  even"  in 
S         ,      terms  of  a  unit,  but  qan  be  described  as 
"between"  two  numbers  of  a  Unit.     *  v 
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Reao*  the  sentences  vith  the  children.  Be 
certain  they  understand  that  the  first  ansvers 
are'to  be/fouM  on  ttfe  pupil  pagS^^^JChe  seconcL 
set  of  angers  refers  to  the  actual  desks  of  the 
children.    Be  surje  varied  lengths  of  pencils  -are- 
being  used  .by  children. 

After  completion  of  this  page,  discuss  what 
vas  found.    Ask  such  questions,  as 

■  a.  .  .Why  vere'  the  lengths  different  -  vhen  ve"  used 
r  pencils?  w 

b .  What  would  happen  if  I  had  used  my  *hand-span 
to  measure  your  desks.?.  Would  there  be  no  re 
or  fever  hand- spans  for  the  length? 

c .  Do  you  think  hand- spans  and  pencils  are  good 
units  of  length  to  use  every  tine?    Why  or 
vhy  not? 

d.  What  units  of  length  do  you  think  vould  be 

\*  *  •  > 

mor^v  accurate?    e  .   .  -* 

"  e.    Why  do  ve  say  "between^  3**  and    V"  pencils" 
"long?  *  J 

This  page  should  lead  to  the  use  of  a  variety 
•  of  units  of  measurement/ such  as  toothpicks, 
erasers.,  child's  foot,,  or  pointers4  to  find  the 
lengths  of  tabj.es,  the  -room,  aquarium  or  chalk - 
board,  and  "other  classroom  objects.  ALvays 
emphasize  that  lengths  of  line  segments  axtT" 
being  jsfound.    For  instance,  if  the  length  pt 
the  hall  is  to  be  found,  the  edge  along  the 
•vail  on  the  floor  represents  a  ltne~*segment .  %v 

■  "• 


Units,  of  length 

rll. 


V 


--Tfiis  desk  is  between  3_ 


and    x    pencil^,  long. 


,Thisdesk  is  between     £    and'    ^  hant^spans  long. 


3: 


My  desk  is  between 
My  desk  is  between 


and 


Denciis  long, 
handirspans  long.'. 


ERJC 
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V-^.    Measure  'and  length  of  line  segments 


Objectives:. 


To  develop'  ability  to  use  a  copy  of  a  unit 
•    '  ^  to  find  the  length  of  a  line  segment. 

»  *    To  establish*the  relationship  between  'fee 
measure  of  a  length,  and  length. 

Vocabulary:     Measure . 

Materials:       PaDer,  -pencils.     11  , 

< 

Suggested  Procedure :  ■   '  & 

"In  preparation  far  class  draw  on  the  chalkboard  a  line 
segment    3    feet  long  and  be^ov  it  a  second*  line  segment  ^ 
If  toot  long.    (Do  not  let- the  children  see  you  use -the 


standard  unit.) 


Label  -the  endpgdnts  of  the  longer  line  segment    C  and 
D;    label  the  endpoints.of  the  shorter  line  ^segment 
an£    B.-  . 


CP 


Explain  tfaaA  the  length  of  line  segment    CD    is  ttf  be: 
found  and  ttfaV^iffi   is  the  unit  of  length.  .  Ask  hov  the  ^ 
length  might  be  "found.    (Make  a  copy  of   <AB. )  V 

Recall  hov  a  straightedge  was  made  on  the  fold  of  a 
piece  o^f  paper.    Show' how  a  segment  on  the  fold  can  be  k 
made  congruent  to^  AB.    Labels  the  endpoints    S  and 
as  sho^n.  * 
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Lay    ST    on  'CD    with  point    S    on  point    C.    Mark  where 
point    T    falls  on  line  segment/  CD.    Name  this  point  E.( 
Place    ST    again  on    CD  but  now  wren  Doint    S    on  ' 
point    Ev    Again  mark  where  point    T    falls,  on  CD^^- 

Name  this  point    F.  \  ■ 

'  -  *>  j 

«A)nce*0more  .place    ST  '  -ony  CD,    this  time  with  poin£  ,  S  'y 
on  point*  B.    Ask  where  Tjoint    T    falls.  (Point  D.) 


Now"  look  at  CD  on  .the  board.  How  many  of  our  * 
units  of  length  are  shown  on    CD?    (3-)        '  ^ 

When  we  count,  we  know  we  think  about  numbers.  , 

When  we  find  out  how  many  of  a  un?t  line  segment 

are  iif  a  longer  line  segment,  do  we  also  count?  (Yes 

*    ,  Ar£  we  find^ig  a  numbe'r?    (Yes.)"  v 

t  "  y    *  •*  1  ' 

Explain  that  the  number  found*  is  the  measure . 

*  What 'is  the  measure  of    CD?  (3.) 

•  >  •  > 


Develop  a  chart  with  the  followihg  tojf  ille£  in  by  the  . 
children  in  discussion; 

The  unit  is   ;   )  A 

The^measure  of^'CD  ji   1  J  ,  f 

The  length  "of    CD    is  '  units . 

^  4     The.  measure  of  *'  ED    is   . 

The  length  of    ED    is   units. 

Pupil's  bookj  2age£  158-155    Measure  and7  Length 
Ideas 

The  measure  of  a  line  segment  is  a  number.  \ 

When  naming  the  length  of  a  line  segment , 
,  the-  measure  and  the  unit  of  length  are  both  ^ 

used.         rj  v         .  * 

Example    1 v  1 

Relate  tl^is  page  £0  the  chart  work  on  the  1 

board.    Ask  the  children  what  the  unit  is. 

  1   *  * 

"    (RS'i )  .  Ask  the  children  to,  make  a  straightedge 

to-  mark  off  the  unit   RS,    and  to  use  this  cogy 

of   RS    to  find  the  -number,  $f  fittings  of    R§ ' 

on  MP?    Read  the-  serffcenees  and  help  the  children 

^determine  the  correct  answer  for  the  first  two  ?; 

measures,    (l .  and    2\ )  -J*  f 

?  / 1  * 

Example    2         5  ■  * 

>•  * 

This  *page  differs  only  in  that  children  are  asked 
.    to  Vrite  'the  *  length  as  .k   units  '(KT   is  the  unit.) 

Example   3 ,  . 

Note  with  the  children  that    A5,  is^the  unit  and 
that    BC,    CD,    and 1  -EE^  are  congruent  to  unit  EE. 
*  Then  help,  them  to  see  that  the  length  of  any  segment 

.  "    .  can  be  related  to  the  unit  by  counting  the  number 
ot  times    AB    can  be  fitted, into  the  segment. 

This  page  can  alsp  be  used  tor  enrichment  sincfe  the  < 
last  few  examples  involve  rnqre' (SJ^cult  reasoning. 


Measure  and  Length 


329 


.1. 


R 


.  Unit. 


The  unit  is  RS 


The  measure  of  RS'  is 


The, length  of  MR  is 
i 


/  S 


X 


The  measure  Of  MR  is  2 


units. 

A- 


2. 


K 


H 


•*  The  unit  is  /cT- 
„  the  measure  of  KT  is 


The  length  of  HS  i§..  „  3   ■  unifs 

1        v  ■ 

.  The  measure  of  HS  is  3 


ERJC 


J36 


.Mfeasure^'iiti-Ungth 


3. 


PS 


*5 


V-;. 


ft   *  * 


"4 


fee*.  -  * 


A 


B 


AB  is  the  unit. 


The  length  of  AC  is  2  /jjvuZ&* 
*  The  measjure  of  AC  is :  >  1  * 


[K  Th^ength  of  "AD  '  is    A  n^£v  . 
The  measure  of  AD  is,  .  3  


Theipeasureof-  BE  .is ...  3 


The  length  of  BE  is  ,  ?  Msru^fr  . 


■  V 


The  measure  of  CE  is  Z 


/The  length  of  CE  is  2,  /sl^uZo/  .'  


;      lis  congruent  to  AC  ,  and   . 

ED  is  tongr uejt  to ■'  A 6  j, '  BC  '  and  ;  6  Dp- [ 


J-.. 


if4 v  ■-• 

8ERJC  ;< 


3P3  V 


V 
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^-5  *    Length  to  .the '  nearest  unit 


✓ 


Objecti-ve: 


To  introduce  the  idea  of  measuring  to  the 
nearest  unit. 


Vocabulary: "     (No  new  words . ) 


Materials:       Large  sheet  of  newsprint  for  work*  on  the  \ 
board. 

Smaller  sheets  of  paper  for  each  child. 
Suggested  Procedure: 

•  Draw  on  the  board  John's^  house^  asA  shown.    Show  Bill  to 
be^crossing  the  intersection  to  go  to  John*s  house... 

-Ask  if  Bill  is  nearer  to  two  blocks  than  to  three  blocks 
J  away.  ^  (2  blocks.)    Show  that  Jean  is  walking  toward  Johi's 

*  house  in -the  opposite  direction.    Ask  if  ^hfi  i  s' nearer 
to  one  than  to  two  blocks  away.    (2    blocks l)?- 


'In  preparation  for  class,  v^lte  on  the  chalkboard: 


The  length  of  the'  table  is  greater  than*  ?  *  -1 

(11)  pencils.  (Numbers  given  here  are  examples  onljtT), 
The  measure  of  the  table  is  greater  than'  (ll^r/% 


.  "  V 


i 


^The  *length  of  t*he  stable*  is  less  than  (12)  ; 
'  pencils.      ■       *  4      J     -     <  % 

The  measure  of  the  tattle  is  less  than  (12)*' 

/     -     *  ^ 
..The  length  of  the  table  to  the  nearest  pencil 


«    '  -   .    -unit  is -(ll)_penciL -units. 


v        *  The  measure  of  the  table  is 

'  than  to'  (12)**.. 


nearer  to      ,( 11 ) 


chart  -write : 


In'  another  place  on  the  board  or  on  a1 

The  length  of  .the^able  is  T^etween   and 

pencil  units. 


,  s 

Suggest  that  a;  pencil  again 'be  used  to! 'find  the  length  of 
the  table/used  in  an  earlier  lesson.    Measure  the  edge  of 
€he  tefcl*.    Do'  not  -pick  up  the  ^jncil  ^he  iast  time  you 
'     lay  it  oh  the  ta'jjle*    Jf  thp  pencil  'Will  not  balance,  ask 
i  to  hold  it  in  place.-  Use  chalk  'to  mark  tlie? table 

at  the  point  where  the  last  full  pencil  unit  is  completed 

j 

This  procedure  is  to  avoid  having  to  remeasur5e  the  tajle 
if  the  pencil' is  accidentally  moved.  t 


is  .a 


With  the  help  ofS;he  children,  complete  the  sentence,  above 
„  which  asks  for  the  length  "between^  the  number  of  pencil  units 
-Direct  a  child  to  read  Jhe/f irst  two.  sentences  in*  the"  group  \ 

-  of.  six  sentences.  ^Complete-  tfle  sentences 'with  the"  Help 
of  the  .children.     ,  • 

Follow  the  sane. procedure  wijth  the  third  and  fourth^ sent erices. 

Have  several^ children  observe  the  pencil  at- the  end  of  the 
S         table  $o  determine  t|ie  numbers  *to  be  entered*  in  the  fifth 
r  \  senteAce-s —  "  .  . 

~~    ,      -       '    ;    Is  the  measure  of  the  table  nearer  to    (ll)  1 

—  or  to    '(12)  ?    '(llv)  *  ' ''  '  . 
"  -  We  say  the  measure,  to  the  nearest  pencil  unit 

•;\   *.  *    *         is   11.  '  *         *  ^  4% 

^   ^  *        «  is  neaxer  to  tfce  last  pencil\rait  we  usedv. 

.    >  '  than  12    is-.         -       *  * "  \  > 


mi- 
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. "  *  *  •  ■         *  *.  _ 

i       1  •  * 

,  Present  *on  a  chart  several  other' examples  of  *U|t  idea  of  f 

"neaSfcr^turbil' the  children  are  at  ease  in  malSng  the 

distinction  between  using  one  or  another  number. 

-r,       'H&w  read  the  sixth  sentence  on  the  board.    Ask:         lV>  •   •  ' 

*  *  ,  *■ 

s\    '  *  ^     ■        •  /  * 

✓  -  If  the  measure  *df  th#jbable  is  rlearer  to  n4  • 

Vhat  is  the  length  of  ttt£  table  to  the 

w  nearest  unit?    (ll  pencil  units.)     *  ' 

Remind  the  children  that -the  length  includes  the  measure  t„ 
*  and  the  name  of  the' unit,. 

Pupil's  book,  page     160:  Length  to  the  nearest  unit. 

ft  •         Ideas  »  « 


v 


Length  ^an  be  measured  more  pre*S¥sely  by 
using  the  "nearest  unit".  -  / 

Example    1  ^  \ 

•t  

Read  each  group  of  two  sentences  together. 

Let  \he  children  fill  in  the  blanks  based 

r  *      .  *  on  what  they  see  on  the^  pupil  page.  This_ 

j  \        /  \ 
page  is  not  a  measuremenrs^f  their  own  desks. 

Following  the  class  use  of  this  page,  lfet  the 
children  f  i*id  the*lengih  of  their^cwn  desks.  V 
Ask^w^at  the*measur§  is  when  a  length  is  given.  _ 

Jf  time  permits,  choose  o.ther  appropriate  objects, 

not  force  the  distinction  between  measure  and 
length,  but^in  questions  you  ask  6all  attention^ 
to  the",  ideas:  *  , 

r'    -  Ia^ttfe  m&a^sure  of  your  desk  nearer  to  • 

»  k    or  to   5?  (5-^ 

"  -.,'•)■  .    -   '  * 

/;>'        *  *  What  is  the  length  of  your  desk  to  the  • 

*       *  '         nearest  pencil  unit?  "  fek  pencil  units.) 


p.- 


,  It  isxsuggested  the  preceding  etfpe**fenfces  take* 

;     at  least  one  class  period 

§!>.:>  /       ^  '  ~  -r  ;  : 

L       1  ~ 


34-0 


tlfe^  Length  tothe fJearest  Unit 


m 

w 

sr.: 


is. 


4 

-r 


The  length  of  the  desk  is  more  than  3  pencils, 
the  measure  of  the  desk  is  greater  than  *3  - 


The  length  of  the  desk  is  between  w  3  land  t  pencils. 
€he  measure  of  the  desk  is  between  '  3   and    y  • 


"/he  measure  .of  the  desk  is  nearer  to      4    than  to  3 


The  length  of  the  desk  to  the  nearest  pencil  unit  is       4  '  pencils. 


If:-"'. 

IS 


2. 


Thlllength  of  the1  desk  to.thenearest  unft  is    ,  V'  hand-spans 


at 


. :  'v  / 

jjERIC  „" 
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fei   v  '  *  If         -  ^ 

Sfl"     ^  Introduce  on  the  chalkboard-  a  line  segment  which  is  ^3* 

•   indhes  long.    (The  points  could  be  marked  before  class 


and  a  "straight"  piece  of  wood  used  for  drawing  f?he  line 

segment  when  needed.)  'Label  the  points    S    and    T.-;«  ,  , 

__  * 

Beneath  line  segment,  ST    draw  a-  10- inch 'line- segment 
and  label  the  endpoints    G   and    H.         *  *  ■ 

Fold  the  large -piece  of  newsprint  and  ask,  a  child  to  mark 
points  on  this  straightedge  tq  indicate t online  segment 
that  is  cong^ffe^rrt  to  lirle  segmen?  GH.    Have  prepared*  a 
large  reading  chart  with  sentences  similar  to  those  of 
the  previous'  day.  *  ..  * 


The  length  of    ST    is  greater  than 


The  measure  of    ST    Is*  greater  than 


_^etc. 


Different  children  should  be  asked  to  complete  the 
measurements  that  are  necessary  to, the  sentences.  Care 
should  be  taken  ,to  see  that  all  the  children"  have 
opportunities^  to  read  the-  sentences  from  the  board'.  Severa^ 
children  might  be  asked  to  read  the  sentences  together. 

Pupils  book,  page's  16I-X63  :    length  to  the  Nearest  Unit 


Ideas":  * 


gth*tJi 


So 


In"  g6me  cases  the^  length,  to/ tne-  nearest  unit 
*  is  less  than  the  actual  length;  in -some  cases 

^  Examples    3 -10  ^  . 

-  „  Hejp  children  prepare  a  straightedge  from 
pieces" of  paper^disjbributed./  Help  -them  ^ 
complete  the  first  page,  then  assign  the 
other  page^  independently.    Ask  in  whic)i 
direction  each  segment  is  toibe  measured.  * 


V 


FRIC 


5 
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Length  to  the  "Nearest  Unit ' 


» . 


3: 


B  • 


Unit    ,  , 


The  length  of  CD  is  greater  than    3  units: 

4 

X 

The  measure  of  "CD  is  greater  than  .3 


i  ■: 


The  measure  of  .CD  >  js  less  than  _ 

-  T,  ,  • 

The  length  of  CD  is- less  than       7  units.. 


The  length  of  CD  Is  nearer  to  jS  units  than  to  r**2/  units^-r^- 
The  length  of  CD  to  the  nearest  unit  is  j  3      units.        " .  , 


j  » 


"5 


R 


the  length  of*  RP  is  greater  than  3  )units. , 
The  measure  of  RP  .  is  greater  than    3   »  . 


The  length  of  RP  is  Jess  than        ^  units 


"  4- J"  .  • 


The  measure  of  RP  is  less  than 


The  length,  of  fiP  is  nearer  to  ":  4   than  to     'J.  .-units 


The  length  of  RP  to  the  nearest  unit  is 


-~  units. 


t 
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3$hgth  to  the  Nearest  Unit 


r 


'3*-  A 


B 


JUnit 


Thelengtjyof  AB  toihe  nearest  unit  is 


units. 


The  measure  of  AB -to  the  nearest  Unites''  j£* 


— *r 


Unit 


T$e  length  of  CD  to4he  nearest  «rit  is  ;  £ 


units. 


rf;The  measure of  CD  to  the  nearest,  unit  is 


7 


< 


,  R .  "     .      '  S        vUnit  . 

'  /  The  length  of  RS  to  the  nearest  unitls ,  3  units. 


<ERIC 


\ 


...  33s 


,    kength  to  the  N^st  Unit  ' 


.  A 

•Jv 


8. 


N 


Jrte  measure;  of  >NP  to  \he  nearest  unit  is 


The  length-Qf  •  NP  '  to  the  nearest  "unit  is    J  units. 


The  length  of  -  LP  to  the  nearest  unit  is-  3  units. 
The  measure  of  -LP.  to  the  nearest  unit  is    3  ' 


--•4. 


The  length  of  TR"  to  the  nearest  unit  is      6  units. 


-eric:  ,  .v 


#45 


'  »  Using  a  standard  unit  of  length 

r   "  -  — 

«  ■** 

Objective;       To  develop  understanding  o£  a  -standard  unit. 

Vocabulary:     Standard  unit,  inch, 

U        ~  1*3  11 

x  Materials  ^       A  5^  by   ^   inch  tagboard  straightedge  for 

'  *  each  child.  , 

*      '   i    '  *  ^ 
A     Suggested  Procedure: 

Ask  the  class  what  bal^r-vculd  be  jjsed  if  the  children  wanted 
~  tb  play  kickbali.    AsJcvhjr  they  would  not  use  a  tennis  ball 
(too  snail/) , t baseball^ ( too  hard ) ,  or, football^  (not  the  right 
.      shape).  .4  * 

<  .  • 

^11^  them*  that  all  baseball  teams  that  play  regularly 

%  wi£n  each  other  use     standard  baseball.    A  standard  ball* 

is  one  that  must  be  of  a  certain*  size,  weight,  and  material.' 

icblain  that  there  are  units  of  measurement  *tha£  are  - 

standard.    Read  the  following  sentences,  asking  the  class 

* .    to  fill,  it*  the  'correct  word*. 

*      *  ~  "         r  *  ** 

*  ...  * 

<f ,  We  drove    ^5    (miles,  -minutes)  to  Grandmother^ 

*       house.  «      v      '  ,  - 

*  %  /    -  We  buy    3  (qt's.,  gal.,   pts.)*  of,  milk  every  ^da^. 

'  '         .  ft 

1£  was  a  warm  day*  -<>Tbe  thermometer  refed    80  - 

(degrees).  , 

-«  '  I  weigh    6^   ( pounds ) .     *  *  >' 

7  '     '  *  ' 

•        -    •  -It  took  me    3    (hours)  to  clean  the  kitchen. 

Point  out  that  milesv/nours,  quarts/  gallons ,  end  pounds 
-are  standard  unit s >    A  mile  is  always  the  same  distance 
.  *   '?  whether  it  is  in  Iowa  or  in  California.  * 

*  J  J  «*  %  **  f\  \ 

\         ■  Explain  -that^  long  ago  people  used  .parts  of  the  bocfc/.as  • 

%    unitV;;of  length.    Aslt  how  the  class 'knows  that  hand- spans* 

'   :  are  not  the  same  length.    Ask  the  class  if  they  think p     *  ♦ 

t-    4 .  pther  par£s-of  %he  bc^y  would  be  the  same  for  different  , 

U>-   peopl^T  J  . 

- 


.Campari  the  feet  of  several  children.    Using  pieces  of *  s'^ringfc 

let  several  children  ^ind  the  length  from  the  tip  of  their 

nose,^vith  face  turned  to  the  left,  to  the  tip  of  fingers  on 

^  p  •  * 

their  right  hand 'Outstretched  to  the  right.    Compare  .these 

leiigfefes.  -  (Many  people  still  estimate  a  yard, in  this  vay.) 

Th$n  ask  if  pencils,  hand- spans, -and  other  parts  of  the  body 
rouCLd  be  called  standard  units  pf  length.    Use  these 
sentences  to  check  understanding  of    nonstandard  and  standard 

*  units  of  letg^h*  »* 

^   1.    Ity  desk  is   5    hand-spans  longv  (No.)  ••' 

2.  Our  door  is    9   pencil*  units  high.  v  ~ 

3.  Our  flag  is    2   yards  long.    (Yes.)  *' 

*  -  v  *"       4.    The.  corn  is  knee  high.    (No.)  / 

5.    I  live  two  mftes  from  school.  ^(Yes.,)  * 

Provide  each  child  with  a^tagboard  straightedge.    Point , 1 
out  that  its  edge  is  a  good  example  of  aiine  segment.    (  J 
On  this  edge,  have  the  children  mark  a. line  segment 

*  'congruent  to  the^Lnch,  shown  in  the  Scadple   1   on  pupil 

page  10+ .  •  Label  the  endpoints    0  'and   1   with  .  0  near 
the  left4  end  but  not  at  the  end.         .t '  *  . 

Pupils  "bcolo,  pages  I&-I65      Using  a  Standard  tfait  of  Length 
^      Hees*//        '      .      ^  .  \*  ' 

4-  The  inch  Is  'a  standard  unit  of  length.  *         f  , 

♦  Length  of  a  segment  can  be> obtained  by  1  . 

' 1  beginning  at  either  endpoiiit.   4  *  ^ 

Examples    1-5;    page  l&i  \  ' 

These  examples  are  purposefully  made  greater 
than  or  less  than  exact  measures^  to  avoid 


the  inaccuracies'  that,  can  easily  develop  as   '  ^ 
children  *use  these  models.  * 

^    Review  what  measure  and  length  are  to  t&e 

\  nearest  unit,Aow  an  inch.'/  v 
y  .  .  ■     *  — 

Ask  the  childjten  to  lay  their-tagboard  inch 

J  '  along.  CB   as  many 'times  as  it  will  fit. 

1  -     ...   .  •  v " «/ 
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'  :    ;      i  ■« 


1  3Ui 


Examples    6-10,  page  165    *  0 

Some  of  the'  segments  are  named  from  right  to  left, 

•  Since  only  one  inch  is  nptecb  on  the  straightedge, 
the  measure  can  be  noted  easily  from-' right  to  left, 
This  procedure  can'  be  checked  by  using  a  colored 
'  pencil  from  left  'to  right  or  by  erasing  the  'pencil* 
marks .  * *  .    rf  - 


V 


A 


5* 


m  •' 


IV 


1 


4  * 


yERJG  .  /  s 


/ 


v 


5' ." 


ilsing  a  Standard  Unit  of  length 


1. 


C 


,  Inch 


The  measure  of  CD,  is  .  4' 
CD  is       4     indies  long. 


■J  " 


2. 


A 


The  measure  of  EF  is 


The  length  of  EF  is    Z,  inches. 


3s^  4  V  '  , 

LM  is     T     inches  long.  . 

A*  '                 .  ' 
•  * 

•  • 

'"'  Length  of  GH  is  3j  j-  inches. 

5.. 


Length  of  PQ  Js 


3s  inches, 


y 


3*9 


..-  -                •  <■ 

>        v               .                     -v  3^3 

l^tog  a.Star\dard  Unit  tf -Length 

♦ 

'    -  r  ' 
J 

*         y  * 

K 

• 

KJ  is     J      inches  lonq. 

• 

7. 

i             •                     *  * 

•    -  0 

The  measurefof  ON  •  is  S 
The  measure  of  NO  is  .  S  . 

I 

I 

/    W   •  X 

%             «  , 

r 

>  < 

The  length  of  WX  is  /  ' 

9.  .i 

[Y     .  . 

< 

'  t 

» 

*  J 

iz 

r 

» 

> 

YZ  is     /  '     inches  lonq. 

;       9   '  — j 

T   

it:  ■ , 
rv. .  - 

s  v 

'   • .  '  *  J  '  ■ . 

'  "  1  ♦ 

v  * 

^  '.— : — ; — -J  . 

» 

*   *                                          -                                                                       <  * 

,    The  length  of  RS.  is  *  £"  inches 

•        [  * 

The  length  of  SR  \%\^^ooL^ 

•■..VI 

* 

r                                                                   -  " 

<  ' '  <i 
j'ERLC 

'  ;  . :  j 

V-7 .    fp.near  scale 


Objective;       To  construct  and  use  a  linear 'scale . 

ffocabiilary: -    Linear  scale,  ruler,  foot. 

tV Materials:.      Straightedge  for  the  teacher  and  individual  , 
m,  ones  for  the  children.    <These  have  been  used 

previous  to  this-  lesson .  )/'&attlboard  strips 

one  foot  in* length.  ^  - 

»  J 
* Suggested  Procedure;  •        »♦   *  , 

Distribute  the  straightedges  used  in  the  previous  lesson. 
%  Ask  the  children  to  turn  to  page    16^-    to  check  that  the 
jneasurement  ony  their  straightedge  is  an  inch.  *Mark  d 
new  congruent  line  segment  beginning  at  the  point  marked  1. 

How  many  units  have  been  marked  ,of£^t£gether?^ ' 

.       .    .  '       -t  f  %' 

(Two.)  (  * 

What  is  £he.  measure*  of  this  nevT  length?  (2.) 

■    #     J  '  * 
Direct  the  children  to  show  this  idea  by,  labelingt,the  new 

point  'as    2.  *  "Continue  to  mark  congruent  line  segments  Of 

the  inch  unit  'until  a  total  of  five  .  are  marked. 

V  . 


*  * 

.  «*  - 

*  * 

0 
1 

.  9 

1 

2 
1 

'  3  +. 
I 

k 

■i 

i 

Compare  the  straightedge  with  a  number  line:    Point  out  ,that 
this  part  of  a  number  line  ig  called  a, linear  scale.  '  J 

...     '  *  s    ;  \  '/  ^* 

Ask  the  children  if  they  could  use  j£he  line  segment  between  2? 

and    3    to  measure,  one  inch.    Help  them  to  understand  that,  each* 

of  the  lengths  between  any  two  consecutive  numerals  is  congruent  . 

•to  the  inch  and  therefore  measures- the- same  length. 


I 
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Contiiftug  by  letting  the  children  measure  their  own  pencils, 
a  piece  of  .paper*,  their^  erasers,  etc.,  and  reporj  results* 
to  the  class. 


Some*  children  may  measure  by  placing,  the  endpoint  of  the 
object  'to  be  measured  exactly  at  the  endpoint.  of  the 
iihear  scale  as  is  done  with  a  ruler.    Be  sure  they     '  * 
understand  'that  the  endpoint  of  the  object  to  be  measured 
must  match  exactly -the  polnt\pf  the  scale  labeled  0. 

Pupil  *s  book/  page  l66:  Linear 

Ideas  *' 

A  linear  scale  ±e  a 'device  for  measuring 
line  segments .  *  , 

In  finding  the  length  of  a*line  segment  * 

trie  point  labeled    0    on  a  scale' should Ibe, 

placed  at  an  endpoint  of  the  line  segment. 

•     »  ^ 

Examples  1  « 

•    \  *j  * 

•  .  The  scale  can  be  used  to  f  yid  the  length  of 

the  line  segments.  *  -  ,  ' 

The  lengths  given  are  intended' to  bejwhole 
v numbers  of  inches.    If  inaccuracies  appear,  .  ;V  * 
~and  they  will  with  this  age  group,  emphasize  v 
\    j         tfyat  *each  length  they -report  is  to  the 

-    v^  .Nearest  inch.  •  "* .  *    * .  > 

a  f  ollow-up^  colored  strips  of  paper  of  varying  lengths 
can  be  pasted  on  cardboard.    Tile  children  can*' measure  all  - 
of  the  strips,  t£hen  tdrn  the  cardboard  ovea?VtoSh  check, 
their  measurements. 

Use  a  £oot,  length  cardboard  strip  to  measure  various,,  it  ems  , 
>in  the  classroom  buc  do  not  tell  the^  children  jLt*  is,  a  -toit 
measure.    After  the  strip  has  been1  used  for  measuring  r  - 
.^several  itemo,  discuss  with  the  children,  that  its  length-'  v> 

Is  another  Standard  unit.    We  call  this  unit  the  foot .  f 

&  *'  '  \  * 

Compile  a  list  of  items  in  the  room  to  be*  measured  with,  ,the>' 

foot  unit.  *       i  f 


V 
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I'- 

i 
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An  example  of  the  types  of  items  are' listed:  cpuntertpp, 
window,  bookcase,  chalktray,  jump  rope,  etc.  (Be  sure  , 
the  c^ildreh  know  what  segment  is  to  be  measured  on  .each* 

*4i)v "       '  ■ 

Let1  tfie  children  work,. together  in  groups  of  four  or  five, 

Recording,  the  ^engihs,  to  the  nearest  foot, -  of  each  of 

the  items  on  the  chart.    (The  results  among  groups  can 

be -compared  on~a  chart.)    Be  certain  to  measure  the  _ 

objects  by  starting  at  the  endpoint  of  the  objject  and 

the  end" of  the  foot  unit.*    Care  must  be  taken  to i begin 

the  second  fopt  at  the  point  where  the  first  foot  ends. 

For  lofeg'^Iengths  children  can  use  two  Or  mor^foot 

lengths,1  en<J  to  encT,  more  easily  than  they  can  marH  the 

endpoint s.  , 

<♦  >  * 

A  further  observation  and  use  of  the  foot  is^  that  w5  can  ^ 
tje  marked  orf  into  twelve  pne-inch  unittf  and  then 
used°to  measure  items,  that  are  less  than  a  foot  ins  . 
length.    Children  should  observe  that  it  is  often  not 
possible  to'  list  the  ^0    on  this  foot  measure  because  . 
of  lacK  of  room.    Sh6w  a  standard  foot  rule  ,to  illustrate 
this  problem,  preferably  one  with  inch  markings  only. 


m 
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ie  thermometer  su^aegative  numbers 


Cjbjecti 


lve : 


J 


«8 


^To  use  a  linear  scale  in  measuring  temperature 
and  to  utilize  the.  idea  tf  "below  zero"  to  intro- 
duce  ue gat  i  ve ,  numbe a? s . 

(Review)  tiot,^cold,  warm/  "cool,  temperature^ 
(New)  the^rmomeier,  degree  (  ),  liquid,  negative. 

Pictures  of#  things  that  suggest,  heat  or  cold 
'(fenowy  landscapes,  \jeach  scenes,  fall  landscapes, 
clothing  for'hot  or  cold  weather,  stoves/  refrigera- 
tors,, cold  drinks,,  hot  drinks,  etc.);  (desirable: 
hot  plate  or  spurce  oT  warm  water,  i>ce  containers 
'  for  water),    Thermometerv that^an  be  used  out- 

*  doors  or  inside;* clinical  thermometer!  large. 

*  demon  strat&n  thermometer  "(commercial  or  teacher 


made)  with  movable  ribbon  and  including-  a  special 

o  /  '         '         •  w  • 
mark  at    32  y  large  -dittoed  pictures  of „ thermometers. 


7  *  #   .  so 

Suggested  Procedure  :  .*    <  ^  *  ^ 

Scientific  itfatters,  are*  closely  linked,  with  this  tfnit,  but 
"because  we  do  not  know  what  the1  science  sequence  has  been, 
we  will  discuss  the  thermometer  purely  in  terms  of  linear 
measurement.    The  teacher  should  bring  to  bear  ija^the  dis- 
cussion of  temperature  whatever  she  thinks  would  be  desirable:* 
the  notion  of  a  liquid,  the  concept  of*  freezing,  different  \ 
freezing  points  £or  different  liquids,  etc. 

♦  Ask  children,  what  they'mighfr  do  to  tell  someone  who  is  not 
^here,  a  grandparent  or  friend  in  another  part  of  the  country,/ 
ftfr  instance--how  h<5t  or  cold  it  is  here.    Someone  will 
probably  sngge$1*  using  a  thermometer.    Children*  may  be 
interested \qJoiow  that  the  ,word  itself  means  measure  (meter) 
of*heat  (thermos).  .  0     0  9. 

9 

Explain  that  the  thermometer  we  are  .talking  about  is  the  type' 

/  *  * 

used*  for  measuring '  the  temperature* of.  the  afcr  in  the  room 

$f  \  .  ,  -  * 

or  outdoors.    There  arei  other  special  thermometers  f o»  the  , 
oven,  for  taking  a  person's  temperature,  etc.  ^ 


Discuss  freezing  levels  of  various  lipids.    Explain  that 
both*  mercury  and  alcohol  are  used  in  household  thermometers 
because  of,  the  ease  with  whicl^they  expand  aftd .contract,  ^ 
and  because  ordinary^  air  temperatures  usually^  are  lower  i 
than- their  foiling  points  and  higher  than  their -freezing 
points . 


Use  the  demonstration  thermometer.    Move  the  ribbon  up  and 
down*  and  ask  the  children  to  tell  whether  the  temperature 
shown    would  be  potter  or  Bolder.    Recall  withythe*'  class 
that  when  we  measure  line  segments,  we.  heed  a/unit  of  * 
measure.    Explain  that  the  Standard  unit  of  rteasure  used  • 
for  temperature'  is  the  d^ree  (°).    Write  the  word  and 
the  symbol  on  the  chalkboard.  ° «       ?         •  4 

Explain  tha£  we  read^i  thermometer  to  Ihe  nearest  unit; 

by  finding  the 'mark  closest*  to  ipe  level  of  the  liquid  in 

tha  tfcbe*  >  On  most  thermometers  there  is  a  mark  on  the 

s^ale  for  every  two  degrees;  however,  numbers  are  usually 

mot  printed  for  each  mark  but  offly  fqr  every  ten  degrees    ,  „« 

(every  five  marks).    Cfceck  the^temperature  of  your  class-  /" 

room  and;  of  the^r  outside,  and  £ave  children  show  frgw;the  • 

demonstration  model  would  read.  *   .  -  :         ..  \ 

V  4    \  •  V.  •**  \  **  v'   v  4 

! Tell-  -the  children  £na$  most  temperature s-'-idaoor a  6r    ^  * 

out;  -winter  or  summer;  in  America^frica-,  or,  anywhere-- 

fall  between' 0Q*  and*  I3O0    shown  on  the  thermometer.      -  ^ 

Poinfr-cu^.the  special  mark  at*  32°.,  Explairi  .that  this  Is 


•fee  temperature  at"  which  j^cter*  turns  to  ice\  *  4  hme  ^  # 
freeze^  usually  stores  food  at*   0  .  0  .  .    >  ' 

,%Have  children  observe  ttfat  the  th^jmomefe-r  lopks  like"'  *  if 
a  numberline  in  an  up-and-down  posit  ion  »•  3£  children  are- 

not  familiar  with^dftaressions'  'like  "ten  below,  zero1^  say  that 

"  *   1  f  .-», 

when  a- temperature  is  colder  tKan  zero,  it  is  galled'  below 

zero1'.    To  show  this  temperature  a  minus  sign  is>used.'  Point 

^to  the  mark  just  tfelow  zero°on  the  thermometer. 


•  How  much  coldejr  than  zero  would  this  be, 

V  ('2  degrees.) 

-  i  • 

Write     2    on  the  b'oard*.    Point  to  the  next  mark,  and  repeat. 

Continue  and  note  the  ^markings  at  '    10,  ^""20,    an<J  ~3p 

as  you  ge£  to  them.  ^  > 

o    '  '         o^"  *C  £  o 

Ask"  how  much  colder    10     belowr'  0     is'  than  *  0  .  (10°*) 

Ask  how  much"  colder  ,  15-    below  is  than    10     below.  (5°-) 
When  the  principle  seems  to  be  understood,  ask  hotf^lnuc^ 
•colde^:   5°    below  is  than  -5°    above.*  (10°#)'   Ask  how  much 
colder    10°  'below  is  than    32°    above.    If-  children  have* 
difficulty  in  seeing  this,  have  them  count *dh  the  jscale 
(by  twos)  from    "10°    to.  32°  .  00 

Point* to.,  a   draVing.of  the  number  line  as  shown  below. 
Bemind  children  .that  the  arrows  at  the  ends  of  the  drawing 
mean  that  the  liri£  goes  on  in  both  directions  without  end.  ■ 


0    12   j    \  '\    ^v?    \    9    ^  ~} x}  X}  ^ 


We  have  shown' points  to  the  right  of    0/  and 

\  *  • 

we  know  there  are  many  more  points^to  thet  right 

* 

of  thes^e  on  this  number 'line.    Ve/can  also  mark 
points  to  the*  left  of    0.    (Do  so.)  ,*  .: 

If    0   £s    1    less  than    1$/  what  do  you  think  is 
'  true  about  the  first,  marked  point  to  the  left  of 
0?    (It  is    1    less,  than  zero.)  y 

|  To  shpw  numbers  less  than    0    on&the  number  line, 

|  we  write  a  minus  sigii^  a  little  hfgher  than  usual, 

j  like  this:   ^1.    We  call  tfcs  "negative  one". 

s  / ,  The  thermometer  can  help  us  lee!rn  some  things  about 

(j  negative  numbers.  x 

f^rite     -I    on  the  number  line,  and  show     2,      3*    a^d    ~h.  , 


int  to  the  .picture  of  the  number  line. 
Is    13    less  than  lk?  (Yes.) 


That  is^  why    13    is  to  the  deft  of  '  1^    on  this 
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number  line.    On  this  number  if^e  the  numbers 

become    less  as  we  move  to  the  left. 
*  ^  "  ' 

'  r^        -        As  ve  go  to  the  right  on  this  number  line, the 

1  *  numbers  become  greater  and  greater; 

-  *    Poir?t  to  .  "6.    AsK  whether    "$    is  greater  "than  or  less  f 
than    "3.    (Less.)    Ask  whether*    "l    is  greater  tfnan  -or 
>         less  than     5.    (Greater.)    Review  inequality  symbols  / 
(<    and    >).  and  write:  .  -  • 

.    •  1        .6  >  3  ''2         L  ' 

.Ask  a  chfld  to  compare    2    with    "k.  *  (  2  >   - .')  Continue 
this  practice  at  your  discretion. 

f 

^        Return  to  the  thermometer.    As&  whether    ^0  tis  greater  then, 
or* less  than    30.    (Greater.)  *  ^ 

As  ve/v£°  dQjaortnis  number  line",  do  the  numbers 
*  .  become -greater  or  less?  (Less.) 

Is    "  20  greater  than  or  less  trlan     I0?%  (less.) 
,  Is  v  f  2    greater  than  or*" less  than    2?    (Less.)-  - 

^  As  we  go  up  ti;e  number  line,  do  ■>he  Humbert  become  • 

greater  or  smaller?  (Greater.) 
/     Is    0    greater  thin  or  less  than    "2?  (Greater.) 


Is  „  16    greater  than  or  l$ss  -than  "16? 


/  j  /  '  (Greate^.) 


greater  than  or  less  than  .  16?  (Less.) 
Piroil's  book.#T)age    i6"7:  Writing  temperatures 
Ides 


The  thermometer 'is  used  to  measure  different 
temperatures.  'Numbers  bellow" zero  are- written 
with  the  symboi    (")    and  are  ca^led^ negative 
numbers .  * 

Page  167  '  0    •  A  \ 

4'  'Children  are  to  write,  below  each-thermometer,  the 
*  *     tferaperature  it  shows :    Questions  should!  be  discussed 
in  class  t  * 


s. 


9 
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V 


-  \  •.      -         <  ■ 

Pupilt§  book,  page  l6§:     Using  Negative  Numbers 
« Ideas 

\  Nurabers,  including  negative  ^numbers  can  ' 

t  be  compared.    Negative  numbers  are  less 

'v  than  whole  numbers ,  ,  '  ,• 

« 

*  ff     ?a«e  168  '  ,  ■  — ■ 

This  page* is  optional.    It  will  demand  an 
understanding  of  order  of  negative  numbers . 
(  6^    is  grea^er  than   ~6?,    "^75    is  less 
"than    "369,  exc.) 


\  > 
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Writing  Temperatures 


UO 
100 
90 
80 
70 

60. 
50- 
40 
30  • 
?0 
10 

-lio 

-1"20 

30  ' 

J 


.22 


110 

100' 

90 

80 

70 

60 


m  50 

48" 
30 

20  , 

fy 

'0 

■io 

"20  * 
"30 


&  .  .; 

\U6 
100 
90: 
80 

:,  70" 
60 

*40: 
30  - 

20, 

.  10. 
0 

"10 

"20  : 
730  • 


'%30  \ 


Which  temperature  is  waf mest?  9g 
fl/hich  tempe  rati  res  aVe  below  freezing? 
ttiicn  temggfature  is  coldest?  >~./6c 
Which  temperature  is  nearest  to  the  tempera 


(nV 


410 
>100 

'90 

80 

70 

60 

5P, 
40 

30>' 

20 
10 
0 

id  • 
"2Q ; 

-30*. 


— //7  o 


'IO 


30 


our,  room?  72 


J, . 


ERLC 


167 


3b0 


TV 


mi-  v 


* 


Usingliiegative  Numbers 


Write  the'  missing  numbers/ 


V> 


•* 

•              «  J  

3    *2  '  ' 

'1 

o .  *ji  ;  ■ 

1  3 

4  1 

S~  ■ 

.  Write  <  of  >. 

-  * 

35  ^  22 

14 

J  - 

< 

16%  • 

98 

,  > 

67  : 

•         •  • 

2     >  0 

7. 

8 

■v.  17 

< 

.  35 ,/ 

> 

■Si   >  :i 

"1 

< 

>• 

1?. 

- 

"3~   <  3 

5 

> 

3 

5 

« 

>  ■ 

'"5 

'5 

< 

3 

•      *  * 

> 

"2-  • 

< 

X 

-22  v>    "35  . 
i'5  ,  S  "213 

4 

•  "78 

"42 

2d  yv 

"    51  • 
^498 

> 
< 

'49 

r 

,'65  < 

"64  ' 

•  •  "21 

r 

'22 

;    ■ ...  ■ 

.•'46    >     "29  . 

.  475 

> 

"569 

"757  .<  • 

"38 

'."J    <  '0 

> 

'32  . 

"68 

7 

<< 

"£4  "'*! 

* 

.V 

82-  >  ^82 

82  , 

83 

<■ 

82 

-H2~  <   -  0  ' 

"  "423 

> 

•424^ 

>. 

t 

51    >  ^4 

"72 

■W  1  1 — 

< 

79-  * 

-  724- 

< 

4 

y  <  ' 

-  // 
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Further  Vtetivities: 

The  thermometer  scale1*  makes  an  interesting  method  of,»keeping 
score  in  team  games.    Children  are  separated  into  teams 
-(boys  vs.  girls,  for  instance)  and  sent  to  the  chalkboard 
.  in  pairs;    They  may  be  given  any  sort  -of  4 problem  to  solve. 
The  qihild  who  first^  gets,  the  correct  answer  scores  £wo  y 
points  for,ihis  team.  -  If  a  child  gers  the  correct  answer 
but  is  slower  than  his  rival,  he  scores  one  point  for  his 
\  team.    If  a  child  gets  an  incorrect  answer,    2    points  are 
,  subtracted  from  <t he. team1  s  score.    Using  a  cardboard  ther- 
mometer, as  shown^below^  keep  seor^e  for,  one  team  with  a  pin 
.^on  the  right  of  the  "tuoe"    and  for  the  other  team  with^a 
. T>iir*9n  the  *left .    At  first,  negative  scores  are  likely  to" 
be  shown  "(one  team  is  "bglow  zero".)  and  children  s,oon 
learn  to  tell  how  far  ahead  or  behind  their  team  is. 
Th^s  game  may  continue  for  some  time,  perhaps  as  a  way  of 
using  occasional  short  periods  of  time --until  one  team  ► 


reaches  a  given  score. 


■25 
.20 


15 


"borrowing"  as  not  being  descriptive  &f  the  processes 

involved.       y  '*  .  '     "  (* 

'  '  .  .  1. 

Section  VI-3  introduces  a  vertical  algorithm  for 
computing  sums:-     •  ■  * 

✓  « 

86         ,   '  86 


120 


or  .  120 


128  128  ■ 

Then  addition  in  which  ones  .Are  renamed  ^as^tens^  is 
presented,  in  Section  VI-4,  first  in  the  expanded 
vertical  form,  aa  in  the  example  ; 

20  +  8 

I?  20  +  n 

.  Here  (it  is  expected  that,  from  manipulations  with 
bundles  of  sticks,  strips  of  papgflsquares,  ,etc, 
children  will  learnvto  do  the  renaming  step  mentally, o. 
as  above.    However,  at  the  outset  and  for  ^ildren  who 
have  difficulty  with  this,  the  computation  may  be 
•  written  out  in  r^re  detail:  *  •  ^ 

T      4-  • 

20  f  11  =  20  +  10  +  1  =?  3P  +  1  =  31  • 
the  vertical  algorithm  for  this  is  also  presented: 

\ 


28 

,28 

J. 

J  *20  ' 

11  V 

11 

20 

31 

31 

UndoubtlfcLLy  many,  children  may  prefer  this  brief  verC" 


ticai  form;  bui^a  child  who  would  rather  continue  with 
the  expanded  form  shpuld  §e  allowed  to  do  so. 

M  Section  VT-5  the  goal  is  the  following  sort  of 
column  computation  form:  ^  f 


36<T       /  r 


.•-iv 


32 

il 
15 

80  . 
95  . 


This  is  led.  up  to  by  ccftnpu^tation  in  the  expanded  forin^u 


•r  ' 


''CM" 


50  +  2 
i     1»0  +  6 

;  'io  +  7 

'ft>  +  15  =  95- 


./        ,       '..  "Section  VI -6  approaches  subtractipn.,  where  renamirig 

*         /   df  teri£  as  ones  ("borrgwirfg")  is  involved,  in  much  the  i  i 

.  same^ay  as  Section  Virk,  approached  the  similar  £ 

^-r^T^       ;;'**a*c[ditlQxi. .situation.      !-'".'•        *»  *i 

^KW-  • V;  -  :^e^ti0ii"yi7j--jbdncerns  the  use*  of  the  letter  "n" 


>  V 


^..^  ^    then"* .  »    ■  \  *Jr 


>^  -\V;  ^  0»"r**r--*        a.n^nbe'r.foir which 


f^i^  ... 


"j/e.-jasfr  solve  for   hy  geftfihg  ■'" 


7 


-:^r^  :  ■  .         .x-*  0  * 


An  equation  like  >.„  ^ 

*  r  1    •    n  -=  13.+  1^  * 

t 

is  already  in  the  solved  Xorm  for    n.    In  such  a  case 
there  is  really  ho  pdfht  in  using  "n"  at  all,  because 
•there  is  no  ."unknown"  •    All  that  is,  required  here  is 
to  rename' the  known  number   13  +  l1*    in  the  usual  way: 

•  13  +  1*  =  27.. 

However,  in  a  word' problem  .the- children  are  encouraged 

to  begin  by  naming  the  number  to  be  found  ,rn" ,  ^ without 

stopping  to  reflect  whether  the  equation  that3  results 

is  going  to  be  in*  the  solved  form, for    n    $r  not. 

For  instance,  consider  the  following. 

*  ,  « 

Problem  /  .  ( ,   ;  ■  *  *  . 

Tom  had    13    marbles;  *      \  '  ^ 

^  Sam  gave  him  'lh   -more.      -  < 

*  How,  nj&ny  marbles  did  Tom  have  after  that? 

Solution.-  j         *'  '  ; 

'Xetj    A   be  the  number  of  marbled  Tom,  had 
afi:er  that.    Then  "  ! 

n  m  13  +  1»» '  13  ' ' 

n  -  ,27  iit    *  • 

27-        "  * 

i        Section  VT-8,  on  the  application  to  monetary  units^ 

.    *     *     '  -  ^  *"u 

^is  self-explanatory.  , 


1 


•36$,  .•  ' 


VI-1..  Place  value 


30. 


/ 


Objective;  To  review  the  decimal  place*value  system 
9  .  "  through  the/ hundreds  place. 


Vocabulary:    (No  new  words,)  \, 

Materials  f~  Sets  of  small  objects  for  eobntio^,.*  sUch, 

 1   „   as  toothpick?/ beans,  buttons,  "ceramic 

"'tiles. 


Suggested 'Procedure :    -  , 

Use    100    counting  objects  and  ask  a  child  to  partition 
;*the  set  of  objects  into  subsets  with    10   nfembers  each 
until  there*  are    10    sets,  - 

Draw*  these  charts  on  the  board:  4  t^ 


-Numerat- 

hundreds 

tens^ 

'  ones 

100 

1  i  r 

0 

0 

1*46 

i 

k  . 

•6 

.95 

9 

*  5 

2i<e 

1 

0 

tens 

ones 

0 

14 

9 

21 

Disetlss  witl?  the^jhjldren  the  method  of -recording  num 
#rj)ers  in  the  chart- and  ask  in  wha>t  ways    10'  tens  may 
bej  recorded.    (See  above.)    Using  objects,  as  before, 
have  sets  of  ten  ^counted  to  show  many  different  numbers, 
recording  as  shown  in  other  entries  oh  the  chart  above. 


herder 


Pupil's  book page,  169: 


Children*  are  to  complete  chart,  showing  a  numeral,  the 
same  number  as  hundreds,  tens v and  ones^,  and  the  number 
as*  tens  and  ones,  " 


Further  Activities: 


.ER?C 


Mark  manila'  envelopes  ea< 
*.    the  .alphabet;    Ir(  each  e 


th  a  separate  letter  of 
'e  place  a  set  of  graph 


M367 


II; '  '"l 


t    ■  1 


^paper  blocks  of  100  squares,  "strips  of  ,  10*  squares,^  ( 
and  strips  of  less  tljan  10  squares  which,  the  children- 
are  to  count  as  hundreds, tens,  and  ones.  .,v#   

*  *      «  „  ^    ■       /  7 

Give  each  child  a/pa'per  with  a  chart  form  as  shown, 

"below.    Then*  giye*  each  chil^  an  envelope  and  ask  "him  . 

to  coun^the  material  and  record  in  .the  propel  row 

the  hundreds,  tens, .  and  ones  and  both  numeral  forag,  as 

illustrated  in  row   A.    When  they  have  completed  work 
f  *  »'  * 

with  one  envelope,  they  replace  the  contents,  get  » 

another  envelope 'and  wor&-'witrh  this  as  they  have  worked 
■^with  other  sets  A  % 


hundreds 

_  tens 

ones 

numerals 

A 

1 

6 

300  +10  +  6 

— *  r- 

316 

B  . 

\  C  * 

\ 

D  - 

 2_  

1 

E  . 

F 

■V 


\ 


Sir.' « 


♦J      r  \ 


.ERIC  ..."  i. 


Renaming  Numbers 


73 


321 


is 


is.. 


210 
198  is 

111  "V 
2.3S"  is 


is- 


is 


IS 


150 

2,23 

3-2 6?\,  is 


is 


Hundreds 

Tens 

-Ones 

\ 

'  6 

"'  5 ; 

.  ■  \ 

/  - 

y  < 

* 

1 

4 

7 

> 

'7 

3 

V/ 

J 

0 

\ 

_^ 

3 

2 

8  , 

•/' 

or° 


or 


or 


or 


or 


or 


or 


or 


or 


01 


or 


Tens 


16 


2/ 


n 


it 


23 


7. 


J7^ 


AT 


.22 


"5^ 


■16 


V 


Vy 


•  Renaming  numbers  ; 

t    j  y      "  /.  -  — 

"  Write:      *  -    300.  +  1*0  +  5  =    t 


Ask  what  number  corapletes#the  equation.    (3^3 -J,  If 
children  are  Hesitant,'  remind  Jhem"  that  this^is  ^„  « 
.hundreds,    U    tens,'  and    5'   ones.    Give  other  examples , 
-  and  then  ask  children  to  rename  numbers  such  as    152  a 
sums  of  hundreds,  tens,  and  ones.  ^100  +  50  +  2.) 

Ask  children  to  complete  equations  such  as  i8&  +  5 
(185.)    Also  have  them  express  numbers  such  afs  .  139 

as. the  sum  of  £  numbers.   (130  +  9.)  • 

.   Vupii's  b^okj  pafee  170        ,  ^ .  ^ 

Explain  to  children  that  three  names  for  each  munbjR 
a're  to  be  shown:    the  usual  numeral^  f^r  .the  numterjj^ 
the  number  as  a^sum  of  hundreds,  Jj^Hr an<*  °nes,  and 
the  number  as,  a  sum  of  tens  and  ones  .  m 


1 


3$ 


Renaming  NurT^rs  , 
FHi  the  blanks' 


.145  «u  iOO  + 

21J  =!  200  +r 
—  V 


■  p-rn —  , 

^  .497  r 
,  394  ■ 

>  WO'- 
253  j- 
124;  = 


100  +. 


40+5 
60    +  8 


/ 


100  +    40    +:  0 

«  »  * 

Ml  \\  tee ;+ 

2.00   +  /  70   +  9 


V  ' 

145=    }40  +.  5. 
213  =  _2]£± 
til  *  ,460  +  •  8 

f  - 

196  -  _/f^  •+  _  4- 
457  =  +  __7__ 

394  =  J^f/_  + 

/ft  s  0 


180  =  +  JJ__- 

253  ,=  J_SV  .+.  J> 

12.4  ='_^_  +  .jLl 
.27?*  .  270    +     9  . 

ITU**.*?*'-*  V7*w- 
-  £a '.  ,r~7"  •  """" 

159  =  J^j?  ♦ 

210  +  L&-- 


;  > 


(  J 


no.- 


*  VT-2 .    Adding  and  subtracting:  •  -tans  and,  ones 

Objecxive:  To  add  and  subtract  tens  ar.d  t£en/  without 
/  .  regrouping",  zens*  a£d  ones* 


Vocabulary:     (No  new  '-words . )' 


1 


'Materials:    Sticks  ,or  tickets  ir.  bundle's  or  strips  of 


:en. 


Suggested  Procedure: 

'  Review  the  Ss&ic  facts  whose  suss  are  greater  than/  10, 
using  Pril]/ Doughnuts ,  flasfccards,  or-  chalkboard  charts 


such  as  t! 


he  foil 


owing: 


J. 

7' 

6 

3 

7.' 

Have  a  child  use  sticks*  or  tickets  and  join  ^  tens  >™ 
to    5    tens.    Ask  for  and  write  the.  equation: 

Ask  what  basic*  fact  was  used,    (  :  *  5  =  90    Ask  someone  • 
to 'join   8    tens  to    5    tens..       -    *     %       .  ' 

How  many  liens* will  be- In 'the  union  of  the'se    a  i 


two  sets?  (13.) 

How  do  we  writ*    13    tens?  (13*0.) 


Ask  for  and  write  the 4 equation*  *       t  ' 

.50  +  80  =  130 
Also^ .write  this  vertically;  ,    .   -  . 

50*  '*  . 


I36 

What  basic  fact  is  used? 


*  (5  +  8  =  130  , 


372 


r  .> 


368 


■  Pupil's  book,  page  173: 

Children  are,,  to  rewrite  each,,  problem  vertically,  ^  observ- 
ing carefully  the  plus  and  -minus,  'symbols . 


9  . 


4 


r 


■■if 


- 1. 


- 1 


9 

ERJC 


A 


368 


■  Pupil's  book,  page  173: 

Children  are,,  to  rewrite  each,,  problem  vertically,  ^  observ- 
ing carefully  the  plus  and  -minus,  'symbols . 


9  . 


4 


r 


■■if 


- 1. 


- 1 


9 

ERJC 


A 


I 

Addition 


369 


4  tens  and  8  fens  are.  -    IZ    tens.        >  40 

,  80 


r 1  *  * 


77 


7  tens  and  , 6  tens  are     /J    ten§.  »•  70 


70  ^  tO  *  £3&  .  •   -  '  VJV? 


\ 


1  tens  and '9  tens  are  W2  _  tens.  '• '       ;'  30 

.90 


30  +  90fK  /  2<?  '  "  /2^t 

J^t-4  :   . 


.  y 


5  Jens  and  8' tens  are     /3     tens.  /  50 


50  +  80  f  -1JU>     •         fc  .-73?  •'  * 


-*7  ^ 


>  te^ipfl  7  tens  afe     /  &?  tens. 


.90 

.  .  701 

9o+7ovy^  .  .    .       —     •  /£4 


4  tensffhd  6  "tens  are"  '  /fl  :.  terfs.   lS  ^  40 


> 1    ;  _«  t 


"8  tens  and  9  tens  are'-,.  /  "7    tens.  ■  .80 

*i  .90. 


r. 


*    4  • 


-;         '      375 ••■  1?.;  ., .  -; 

■"'■■^.'41    •  v 


erjcw  •   .  ;  .;<: 


37Q 


Subtraction 


*  Start  with'  15  tens.  Remove  7  tens.  150 
'*  •  -70' 

You>i|^      f  -'tens  left.       ,  ~Jq< 


140^-80  -  £g 


l'2ff  -  50  -  •  10 


■  ■  4><> 


Start  with  12 ,16ns.  Remove  5  tens.      '  120 

-  '        •    -  .     "         *  -50 
•  ^/p  -  .YQu.have;  .  7     tens  left.,  ,■  ■  • 


4 


'  ;  -t  ^  $tart  \yith  .^3  tens/  Remove  9-Jtens:.:  '.  ) 
-t  -      4  Yp'u  haVe  ,   g    tenyleft;^^;  ^  ,  - —  ^ 


« -     . — ~ — ■  ■ — : — r1 —      f  u  ~  1  v      *  j 

"  V  v';  itart'vs^ll -^.HleWe  .5  tens/;        .  ;>1W   - . 

:.-^(.  .    '•***/•        -'  -  '   ~  :  *  *'      "50"  c 

•'^.T  • -jtYouJwe    ■   L  'tens  left.  =^:sC  v  .;,'T2; 


'.  Start"  with  16  fens.  Remove  8  ten's;   <  ,160 
I  j  *Yoir-riave     •  %  ]  tens  left. 
,.  160  -  80*°     2D  '  •  :  ' 


Start  with  >14  tens.  Remove  8  ten*.  -  "140 

•    *     ,  *    ,  >,  -80 

You  have     6    ;  tensJeft 


i 


-90 


371/  \ 


Addition  and  Sujrtraction  "r        *  '\ 
Write  each  problem  another  way.  Fill  the  blanks. 


80=  ,1.10- 

,130  -  70, 

30. 

80' 

/l  1 

/  w 

TTo  . 

l*>  I  J 

50  +  50  =  /66 


70  +       '  ./^ 


160'- 70  -  . 


■  150  -  90  =  , 


/  . 


140-50  =  ^ 


60/+10  =  _ 


80  -t-40  =  u  p  . 


IOC  -  7Q  =  j^. 


no1 40  = 


7*. 


;  160  fo> 


•* 


y. 


9 

ERIC 


'  377 

•   .  173 


.  v 


*  i 


•  Using. sticks  or  tickets 'as' before,  have  a  child  join^  ^ 

a  set  of    Qh   sticks /to  a  set  of    h2  sticks. 

•  ,»  :  ■» 

-  •        tfov  many*  tens'  ar'e"in  "the  union?    (12^)     •  , 

,  .  How  many  ones  are  there?    (6.).  . 

■   Hov  can  we'  iffite    12    tens'  and  -6    ones?.  ' 

,     ' , . '  :      •  (126-)       .     '       '  • 

'  Have  children1,  rename    t£    and"  8U,    using  the  expanded  ft 
form,,,  and  sjtfpw:  . 

X 

*      '      UO  +  2' 

*  ■* 

>        '       •    -  8o  +  H 

i  120  +,i  6  =  126  .  ^     H  '     '  ^ 

/  X.Giveiothe'r  examples^of  this  typ*,  ahd  let  children  vrite 
y     'and  solve  "problems,  'either  a*  the  chalkboard"  or  using, 
^  scratch  paper  an<3,  "Show.-me"  Cards .  '  ,  0 

„  v    '  '      JtoteV  •  Although  children ye  not  to.  W  reared  to  **« 
"  add- the  ones  firsthand  then  the  tens,  yo,u 

'  r  may  .wish  to  set  V«le  example  by  always*  asking 

*^     first:    "What  is  the  sjam  of ■  the  ones?"'  Then/  ^ 
\   •  "Wriat  is    ^0  +  8of  *  ;  ,  • 

"        '      iiie:  V  '135  -'tfil-   -I'  •'.>'* 

1         •     *  JJsk  how  this  might  be  rewritten. ..Children  may  vish  ty  . 

A    »  v     ^vriie^    1Q0  *  30  +*  |>V  Suggest  that  they  think  of  the 
%  {        Si  . 

ones  first,  and  write:      #  ,  > 

•    ,    *-       '         *       .  ■  .    -  *  . 

"I      '  '  ~      <      **.     °    "v  -    '  • 

*  • . .  -   '     1       «       *  • '   *  •  •  "  V 

'  Ask  hSv  they  will  finish  rewriting  ■  .61...    (#>  *  1^-  • 
,  ■/     .^Suggest-  that  they,  think  of    135    as  a  nu^^r  .of  tens  -  -  ^ 

;  • *      and  ones*      •  , 

<  *    How  would  we  wrfte    13  /tens?  *  '(13Q.)   ,  /  \  , 


y  "Finish  rewriting: 


f 


;■•  ••.•-v.. 


:'s'5T".f  mVr  ^/p^^^yi^fe"  the-;^ildre»Al;e-'use  of  parentheses, tand 
i;:^!'^;;  -  ^fclA^vta-sUHtyact^t^bnes  ..(5  '  -  1  =  *0    and  tlte  . 
/  ^t^^'TOOfe'.w-'^w^*  Givrf"g*h©ifc?  examples  of 'this 

r^-'f  •    : V.Jeitte  as  before^     *       v'  .  .  •*  -      '>-'  r  V  \  v:  V/^.-:>*^:  ^ 

s&sftf  .r.^-W-l's  book,-gageS,lTJt'A<?5:      «■'•■  •*  "  '  >^-JTi 'V-^fts^ 


:^  ^    yChii^Ven  aVe  to  fei( 

•  and    ill  the  blanks! 

*  '         /  V  -r. 


.■       .V--"''        ■■'A''lrt'^'iif  ^^'f^i^ 


<  •  •  37^ 


»  f 


Addition 


,-34  + 

83  = 

4- 

80 +, 

.-""7 

/ 

i 

# 

76+  82-  /££Z- 

70+  6 
80+2 


.»** 


54.+  92  = 


•15  +  '63  *  ■ 


1  * 


82+ '57.=  fMi:, 


80  +  47  =  J  27 


91  >  84  =  ti  'f\  " 


■  7- 


78  +  3.0  =  Vgj 


^  1  '  i 


9 

[.-  ERJC 


4&> 


380 

-17*  ^ 


/v 


-->  •*  ■  ■  r- 


•SubtG^tipp  ' 


375 


176  -  85  z  9/ 

<?  ▼  

170  +  6* 

"  480\f  5) 


109  -"$3  »  1  '4L  \ 

100  +  9 

-/6b_+_3)  1 


7 


m  -  74 » 


144  -  73  =  \*7/ 


3^40  +  4' 


1-67  -  86  ■ 


 .r. 


160  +  7 


J* 


K 


1  ■ 


'  \ 


r 


169  -  9»4  *  _2&j« 


1       .  v. 


v.  (, 

175- 


1  376. 


-J 


'  Vocabulary:    (;No  iieS£^o^aV5)/>'- 
Materials:',  Ko;*%.* 


Suggested  Proee^Urg;-     -V  ^      >  1  <- 


Write : 


Review  with  tWchildrdn  the  'method ' they-  have  'been  - 
using-rtOv?<4;^  x    .  y  ,  .  ;  /i-'/v'";., 

N^irsi  we^name  3 '  -as-* ,  ^O^o^ahd 

aK  20  +  3.    We  ad*d  the  <™*.  ^dJ^/?ensx  / 
"    *     andji  hen;  a&t  the '  sums  of  'i^to^^e  •.  atfd  ;ori^y 


low: 


•  20 


f  6' 

i*  3 


the 
Write 


.V":  :-v'V-"  -/--^    \'l*;S/"i/;  "V 

tfe  ^can  do  this  anothei''  tj^jr,  by  /thig^hk 

number?  without  actualiy  yrit^ng-  ip;i;^  \&t&  /2Q."^3[*-  ;":v" 

^ v  1-:; :  ,V:/.  V:,:':V' : .  ^7"'  * 


Vi^Che  sum  oV  therJoaes?^^ 3lK9^^^y,  ' 
We' wHte  it  und^r  the  '  numerals  lAr-tKe \mh$"f%yi  4 
place,         ?  .  /  'vi**Vt 


WhatVi 

We'  • 
pla 

What  is  .  to  +  20?    (60.)  ^  (,  *'.; 
Instead  of  writing    60  +  9'  across.^  we  can 
write    60    here,  under  the,  9»    We  have  to 
be.  careful*  to  keep  ones  under  ones,  so  the 
Q    of    60.  goes  under  the    9*    Now  we  ^ 
-•add  again.     *  ^_ 

382         — — -  - 


ERLC 


}  -         .   ..Vv. -c  .;v!;'-J 


377  - 


%L  60 
69' 


,  .  .w f\,f:,.'  ^J$^\P$j   Sn  "the'lb'lar^Tto  'complete^  the, Original  e^ua^^n. 

^^'pihery^capiplas  and  ha^e  pkildren  write  and  solve 
/  '  rv  '  •TP^^eiftKpisi'pei  the  new  algorithm,  ^  ,  * 


.      •••■■I//  -V  fairest  *  .particularly  in  such  problems  as: 

5   n  -I- 


l 

1^7 


7  c 


Pupil1  s  book,  page  176^ 


^Discuss  the  first  two  problems  with ' the  group  before 
allowing  the'  children* to  complete  tHe  f?age  independently. 


ft 


V 


'.EMC  v 


383' 


VLrh  ♦    Computing  sums  involving  renaming 'ones  -  as  tenff 

Objective:  'To  compute  sums  "in  which  2-digit  numerals 
an£  renaming  of  ones  as  tens  -are^  involved , 
1    using. both  expanded  -and.  vertical  t orms,;  •  , 


Vocabulary ;'    (No  new  words".)  * 

Materials:  .  Sticks  in  bundles  of  ten  and  sin&Le  "sticks,  ,j 
theater  tickets 'in  tens  and  ones,  or*a  set 
.  (/  of  paper  strips  for  *each  child,  (Cut 
hundreds  ^square  paper  into  strips.  Write,, 
;         -  1    in  each  square: 


r 


.  \ 


Cut  two  strips  apa"rt  to  make  20  ones,  *\ 
Give  e*ach  chifd  a  sheet  of  hundreds-square 

i  .    faper,  as  well  as  a 'set  of  10  iens-strips 

•  «  and    20  ones.) 


Suggested  Procedure:  /  % 

Jfelte:     *  ".28  til'      .     J   -  . 

Have  a  -child  show  that' '  2-  tens  and    8    ones  one 
more  .is    2'   tens  and    9%    ones .    Show  this  in  expanded 
f6rm:  *  . 


•  385 


20  +  8  : 
 1      Y    .  /  f, 


.  *  20  *  9  =  29 

Writer   .  1  .  28  +  2  = 


Have- a  child  show; tfeaV  the    8;   jingle  sticks  and  *  2.  a  ;v 
1  single- sticks'  may  vbe  bundled  fto  make  another  ten.      *  . 
Show    this  in  expanded  form; ,  ■  ^ 

'  "20  +  8         ,  —  '  ' 

20  +  10k      '  *  *  • 

Ask  children,  for- the  sum  of    20    and    10,    and  write 
30    in  the  blank  to  complete  iBe^fquation  "58'  +  2  =  ^0. 

Vrite:  28  +  3  =   

Again  have  a  child  show  that    8    single  st'ickp  and  2 
^single  sticks  may  be  useS  to  make  a-  bundle  of    10*,  and 
-that  one  stick  will  be  le£t  oyer* 

t  4  t 

Write:  20+8  0 

,  *         '   i  ■-  '    .         . . 

"*  20  +  11  .  ■  ■ 

We  know  that  we ^ can  rename    11    as    10  +  1-    What  is 
20'  +  10,+ a?    (30  +  1    or  31.) 

Would  it-'-be  possible  for  us  to  find  the 

sum  of   2&    and    3'  without  rewriting  28 

it  v 

^  A  v      -2jBls-  20  +  8?    Let's  try  it  this'  way,  * 
-  .  28 

We  add  the  ones'.    8  +  3  =  H-    We  write 
11  es^  shown  belovt 

!  •  •       \     '  '  •*  • 

•  i  -i  ■     ;  V 

1  !*        ii  i  • 

'  We  can  see  by  the  ^oslti^n  of  the>humerals 

thalt    11  Tis    1    ten  and  Vsl    one.  The 

\  •  \x    ■      ■  - 

•    '     '  386  A  p 


ten  is  in  te*ns  place^  under  tha  numeral 

»  *  c 

for  tens  in  the— problem,  and  £he  one  is 
'in  ones  placed    Now  we  add -the  tens/  Two 
tens  and  z£ro  t£ns  is  two  t*ens.  ,  How  do  we 
write    2    tens?    (2Q±  \  '  We  wr£te  '20 
under  -the   -H,    with  the   *2i  in  tens  Rlace 
and  the*  0    in  onee  ?>lace. 


Now  we.  find  the  sum  o: 
28  a 


Have  children  solved  few  more  prdblems  of  this'  type, 

•in  which  a  number/ less  .'than    10    is  to 'be  added 

*  -  /     '     /       .    '  . 
number  greater  /than    10,    «aM  in  wftiidh  regrouping  is 

>  /  /  *  2» 

•  _y         /  * 

.necessary ♦  .,^en  proceed  to  a  problem  such  as  «, 

*  *-  f  * 

.     *  26  +  16  =   '  * "!     ■  •  •  , 

 ■  >       •  ?       '  ■  ■  * 

Have^  children  use  Itheater  tickets  or  papeij  strips  to 
see  thfft  v6   pnes'  and    6    ones  make  one  ten  and  2 
ones^  and  that  there  are,  besjdes^    3    tens1,  for  a  total 

of    4',, tensQand»  2    ones*  > 

/ 1  •  |    ,  » 

4-  On  the  chalkboard  show  expanded,  notation: 1 
*  »•      *  # 

/      -   t  •  20  +  6 '  ' 

■  ^  '    •  m%  .  1Q  +  6  /       «  '  * 

y  '  t>{    o ;       30  + 12 . 

.  /  6y  1    '  30  +;-l0  +  2  =  1*2. 

-  '  ■    *      "  » 

„Next,  ,show  hov  -Bhe  vertical  algorithm  »maj{..  be  used. 


26 

16  . 
12 

22. 

38  V, 


•  ....... 


•382  *  * 


4 


.Give  children  opportunities  to  use  both  forms,  and 
allow  them  to  choose*  the  fofcn  they  find'  best  for  ythem. 
A  few  children  may  discover  that  they  do  not  need  to  t  ' 
write"  "partial  stims"  of  12    and    30,    but.  will  proceed 
.  tov"£hinking,r  tlje    10    or  writing  a  ^mali    1   above  the 
.tens  numerals  in  the  problem.    This,  need  not  be  discouraged, 
but  it  is  exjpeoted  that  most  children  will  continue  f 
to  use  e*ither  *£he  expanded  form^br  the  vertical  algorithm  _  - 
presented  above  for  some  time.        4  *  / 

N  Notes    Children  may,  of^course,  prefer  to 'b^gin  by  * 

adding  i:he  tens*  k  t  *"     *  ±s  ' 


\ 

% 


i 

u 


■  -  •  *  .  30 

V  Fi^Ll's  book,  pages  177-180 : 

\  Problems  oh  these  pages  gradually  become  mote  difficult. 

**'      •  If  children  have  difficulty  with  the  first  two  pa^ges, 

\  *       "  e  '  * 

*  *       give:  opportunities  to  use*  paper  strips  as  .shown  in 

Further  Activities.  '  •     %       ''    :  i 

*  * 

jfrurther  Activities:    Children  placeCpaper  strips  of*  1*0  '* 
■  ,  "  squares  and  single  squares  onrilundreds-square  paper' to  V 

.  -       .  show  the  numbers  tp  be  added.    For  instance,,  for  the  . .  *  *N 

s-um  of    37    and    *f*6,  '  a  child  would* place-  first  '  3  and 
"then       ,  tens  strips  verticqlly0on  the  paper,  *He  would 
t;  '    next  place  squares  for  ohes  in  the  column  ^ext  to  the  , 

tens,  ^nd  see.  that  he"  had  to  stai*t  a^  new  column  for*^3  . 


ones  ; 


\ 

N 


38o'- 


»• 
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Addition  t 


383 


55'+  S  v  £3  * 


?  You<maydothW 


You  may  do  this: , 


50 

+ 

5 

i 

50" 

"13  . 

50 

+ 

» 

ia  +  3  = 

63  " 

55 

,-55 

•8 

8 

43 

50 

13 

61 

.  63 

✓ 

.Use  the  way  you  like  best. 


42  ±A  =  \gjg_. 

26  +  7  *  ;3j3'  ' 

*  * 

45  +  9  «  _£tt     '      1  ,  9 

^      •  •'  ...   J- 

57  +  4  -               *  '    '  " 

♦ 

« 

•    >      •     •  • 

I  KK:  • 


#9 


384 


Addition 


72  +  19  » 


You  may  do  this: 


,  7*0,  >  2 
10  +  9 
•-80  +11"  *  91 


r 


You  may  do  this: 


72' 

19  -  !: 

11  .< 
.  80_ 
91  '  • 


or; 


72 
:  19. 
.80 
11 

w 


is 


iisethe.way^you  like  best; 


\ 
4 


1     }   " — 7"!  

46  f  47*=    ^3  '»',  *• 

 -•.  '  >       ,  . ^ 

24>  56  -'JKb  -VV      •:  -4 

:  •  -'  ■   '   •  '  .':/  "V- 

*      -  '  •  i 

73  + 17  » 

*  •               '  *** 
«  «* 

 :  :  \ — — 

17ff  • 


3S5 


Mdtfition 


30  *  5  " 
140-t  .8, 
76  +  13. 


v.. 

35"  +  48 

or  '  * 


^5 


*.  if. 


3§'<  • 
48  . 

l?3 


.   Usethe  Way  you  like  best. 


5  .   29  +  46  i 

\  '     *    "  *■ •  % 

' — =  :  : — 

• 

<-  * 
»           *  « 

~U                .  . 

•                                                •  * 
•     *       •                 *                     «    «  * 

*'    .    ■  v 

*    •     .             *            *  1 

^^v:58'"+  25 '=1 

y  -  -  - 

r  •       ;*  .      •  1 

:f.:     -  '  t- 

V 

0  t 

t                                 *  s 

'   ^  

'  13  +  48  7  £7    '     ^  . 

.  \ 

*  ^                w     ;  / 

$  r. <;  • 
K'  -64.  ^  38  =: 

pi.     . v    •  •  ' 

f;r*  /**^  '  (  ^.  y 

i  * 

t      '  - 

i  i 

1 

1  •  , 

1 

"  -37  +  45  =  $Z&  .  ^ 

A                                         "                                                          t    *  4 

9    •  ' 

1ERIC  ,t  •*■ 

'          •           .  % 

*  ■   -5      •                                                       '                   ■                                      ^  , 

4  % 

1  , 

1 


[  '■  -«  :  Addition 


*  ^              .      «    ;  :  r 

'•28  +  89  »  UJ_  - 

•  i      "  * 

v           -  -o  * 

V 

:  :  1  *- 

% 

76  +  57"=  IS  3  , 

s 

« 

,63  "+  27  -  . 

•  * 

;     38  +  56  -           ■  • 

.V      -    •  . 

18  '+  88  -  ]Q;h     ,  . 

".  4?  +  65  -  110 

9?  +.  16  =  lQ$__ 

• 

8,2  +  49  =  -}\?_/_  ' 

✓ 

\ 

9 

;      •    •    ;J  33:2-    '  ■' 
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-VI ~ 5  •    Column  computation 


Objective:    £o  ule  column  computation  for  sums  inyolving 
three  2-digit  numerals. 

Vocabulary:  -  (No  new  terms*)' 


^  Materials :  None. 

Suggested'  Procedure:  \  . 

. . '  . N-  L  ' 

Write  on  the  chalkboard:  \  1 

\ 

2  : 

•  6  . 

* 

*   Recall  with  the  children  that  when  they  add  "from  the 
»to]D    they  are  thinking)-  "First    2+6  =  tS/^a>^then 
8  +  7  =  15tr,    Also  recall  that  'this  is  shown,  using  * 
parentbeses,  thus:  . 

*  '    *      ,      (2  +  6)  +  7  =  8  +  7  =  15. 

-   *  v 

Next  /  ask  if  the  s.ame  sum  results  when  we  add  "from 

the  bottom".    (Yes 4)    Ask  how  we  think  of  this.    *  ' 

(Pirst   7  +  6  =  13,    then    13  +  2  =  15.)   'Ask  how  this' 

is  shown  using  parentheses.    ((7  +  6)  +'  2' =  13  +  2*-  15} 

Ask  whether  we  used  different  addition  facts  in  adding 

from  the  top  and  adding  from  the  bottom.    (Yes.)  *  , 

,    fenphasize  /that  »this  is  why  adding  from  the  top  -and  adding  * 
it        *  ,    *   *  • 
from  the  bottom  are  good  checks  on  each  other.  <\ 

NeVt,  write  on  the  bpard:  •        30  +  40  +  10  =   . 

Rewrite  as:  *  ,  30  ■  . 


1  .        4-  10  ;  .  <  l: 

.  %  Ask  how  we  thTnk  of  this  in  adding  from  the  top. /(First 

3fL*  1,0  =  ?°  and  then  7°  +  10  =  80. V*"  Ask- if* we  get  J 
the  same  sum  when  we  add  from  the  bottom.    (Yesi)  Ask 

.  A     "  • '     •  ,  393 

fricx  <      -  „  '  v 


how  we  think  of  this.'  (First    £0  +  kO  =  50,    arid  then- 
50  +■  30     80.)  ,      .#  '  *       .  ' 

Next  write       1     »   32  +  fcjS  +  3J  =  '  •  :    *  ' 

Ask*  how  ti>  rename  each  number  'as  a  sum  of  tens  and  ones  r 

MO  *  * 

1    •  30+2  -  . 

^  up  +.  6  . '      .    ;     v  . 

'  l'O  +'7  1 

.Ask  how  this  suggests  that  we  might  add    3U,    h6,  ^and  % 
17.  "(First,  add  the    2,  .6,  'and  *7,    Setting^  1^;  •  'next, 
add  the    30,    kO,  -and    If),    getting    80;    finally  add » 
the    80    and  'the  •  15  • ) 

.30  +  2    •  • 

«  a  UO  +.6 

4  >  -10  j  7  .  *  . 

80  +  15  r  95 

Say  that  we  may  also  write  all  this  as  follows: 

•  **  *  '  «  • 

■  ,  '  32      •  -        '  : 

'    '  -  '      '    17         *         .  '  , 

95^  • 


Extend  these  ideas  to  sums  of  three  numbers  where  huridreds 
as  well  as  tens  and  6nes  are  involved*  s  Fpr-  Example: 

'.    "  ■•  52 '+  87  +  39.=  '   ■    .  '    '  • 


*  50  +  2 

,     •  52- 

52 

• ■  80  *  7 

or-  87 

or  *  87*' 

30  +  9 

39 

-39 

■  160  +  18 

=  17$  18 

a6o 

160 

•     '  18 

[ 

*'  **  178" 

.178 

:*  394- 
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/ 
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Have  children  work  at  chalkboard  or  use  scratch  paper-- 
and  "Show  -  me"  cards  to  work  problems* you  dicta^B. 
'Emphasize^he  fact  that  keeping  columns  'straight-  helps 
in  preventing  errors,  and  remind. them  that, a  ^006  way 
to*  check  woA  is  first  to  "add  dQwn",  then^to*  "a<M  up"  4 


;Fupil's  bsok,  .pages  181-182:       ,  £  ^   *  / 

Children  are*  to  rewrite  problems,  using  either  •expan&ed' 
or  vertical  form,  compute  the  sums,  aijd  f  ill*  1jbe  blanks 
to  ^complete  the  equations*   \  \7s,y 


390 


v- 


Addition.1  . 

Use  the  way.y'oii  flke  best, 


2 8;  +  - 42  +  53  -  ./2  3 


14  +  39  +.  54  -  _,/<2Z 


3'6  t  79.  +'  .42,*s/sT2- 


3?  +  62.+  ..36 /3S^ 


71  +  28  J  55  1^. 


3-0  +  47.  +-59  »,\73£ 


4»  >^ 


ERLC 


.::  iai 


■4T  V 


4' 


n 


\i-        »•>  • 
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HAadition,. *  '  . 


55,  v 


for    44  +  ?!  +  io  37 

f:."   :  •  *    «            *         •    *  - 

-  **  t 11       *           **       » ,  • 

\v  >  *   .        i  \         c          '  »■        ■  *  1 

* 

t 

- 1.  .  — 

.  o  ■ 

■  -  •                -  t 
,>  i 

1                                              ■         <  - 

4i,  +  '14  +   7  0~x  ^CjuJL' 

^                                v*  #  * ;  ■'  % 

:•'    33  +  52  +  45  =  ?5<? 

;  * 

i  4-       •            "  „       '                ■      1  ~ 
;  *  .v          •  . 

1  ,         •  4  .. 

\     *  m 

«  .  * 

26  +  74  +.98  - -'T&jL 

*  ** 

f  - 
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Objective:  *To  introduce  subtraction  confutations  | 
i  I  involving  "*2 -digit  numerals  ,and  "the  penamirtg"  -  | 

,  *      4        of  tens'  a's  ones.  •  *  1 

'  i  *       •  .  •     *  . 

Vocabulary:    (No -new  words. }\ 

Materials:*   Sticks  in  bundles  of  .10'  and  single  sticks,  -j/ 

*  |  •  '  or  'theater  'tickets!        «  ?  4  /  .    *  ^  I  -s 

Suggested  Procedure:  .  r 

Discuss, wit h$?fce  children  the  fact  that  in,  joking  sticks 
arranged*  in  bundles  of  ten  and  single  sticks,  they 'some- 
times  found* 3^  possible  -to  make  .another  bundle  of  tek 
from  the  single  sticks,  because  they  had  ten  or  ten  more  ones 

Ask  a  cljild  to  use  a.,set  of  **3  st^ks    (k  „tens  and    3  I 
ones)  and  remove  6    sticks.    If  he  hesitates,  after  • 
removing  the     3  single  sticks,  suggest  that^if  he 
could  bundle    10    sticks  together^  in  order  to  make  4  - 

another  J.0,  he  shoyia  be  able  to\take  a  bundle  of  1C\  •  - 
apart  and  remove  some  sticks  from  it,* 

Write:  lf3  -  6'=  37  m    *  \ 

We  will  try  to1  see  how  we,  could  have  f ouncl  •  :  ;  -  - 
.  the  numoer  that  would  be  in  the  remaining     •<  -  ' 
set  if  we  had  not  really  had  sticks  to  work 
with,         '  ' 

Writer  ^0  +  3 

;  .  v ' 

■  s    In  all  our  addition  and  subtraction,  we  iave 

•  been,us*ing  basic  facts.,   Bo  you  know  a 
basic,  fact    3"-  6?    (No,)     But  yC;U  do 
know  a  basic  fact    13  -*  6.    If  we  canv  rename 
43  9  as  some  number    *  13,    we  will  be  able 

9  to  think    13'  -6=7* 

'     393     *       •  v    '  "  " 

•    ■  •  ,/ 


\ 

1 


if  we  think  of  one  of  the  tens  in    1*0    as  *>\ 
_  i         ;  ,         -  m      changed  into  ones,  how  many  ten's  do  we  , 

1  a  §*       .  i  have  left?    (3    tensj^  So  we  can 'rename 


r   -  *  [   h0  'as    3d+  13.  , 


*  ;  ;   .  ;  :  30  +  13 

 6     '  . 

•         .        30  +  7  =  37 «  '       -  '  « 

•  < » 

•  Write:  -  ~  59  -  C  = 

Let's -write  this  problem  vertically,  like* 
this: 

6  '  ■ 

Look  firs^  at  the  numbers  in  the  ones  place. 

t 

v  Do  you  know  a  fact  that  begins    9  -  6  =   ? 

,      ,     *    (Yes,    9-6  =  3.)    Then  we  will  write  the 
problem  like  this^  a£  we  have  o^ten  done: 

59     ,    j0t9«  ;/     *J  " 

•  >•  ._6     \   ^6 

Have  children  finis^the:  computation  and 
wsite    53~*in*  the  blank  above  to' /complete/ 
r'  the  equation*  ^  \  <  \  I 

Use  sticks  or  tickets  and  give  .many  examples  inv<^ving  v 
"»  the  necessity  of  taking  apart  a  bundle1"  of  ten  in  oi^er 

-to  remove,  sticks.    Each  time,  have  a  child  show  how  the 
probiem  would  be  written,  renaming. a  number  ib  order  to 
\  f  |more.  ones  in, the  ones  place,  'include,  however, 

\  X       .     £ome  examples  in  which  it  is  not  necessary  to  change  a,  * 
*  -  ten  to  ones,  an'd  have  children  explain  why.  . 

I  ? 


i  .15 


.393 


i  •       1 )  ■ 

Pupil's  ?book,  pages  l8jS-l84 

Discuss  all  examples  Before  children  begin  to  solv^  .problems* 
Ask.wliich  problems  involve  renaming,  with  ten  more  ones; 
and  which  do  not.    If  they  are  able' to  determine1  whether 
*  or  Tiot  they  know  a  basic  fact  to  use  in  ones  place 

395  •  •  • 


Br' 


/ 

/  i 


withbut  writing  the  problem . in  the  form 


59 


as/^n  intermediate  slftpx'  they,  should  be  permitted  to 


rename  at*  once. 


r  ERLC 


•4u0 
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Subtraction  -  i 
'Thinfcwhaf  fact  .you  will  use.-.  Then  rename. 
Fill  the  blanks. 


4;2-->Xjbr.' 

,    Jo  t  V    ' ) ' 

^  -  -3  =  7JT 

/     .  •         ^"  , 

7  8             — *V 

'      .7  1   -3  ./ 

;  CiTTs'  / 

21 A  9.=    /2    '  \ 

— ^  -9  :  :  

73'  -  8  =  "/ 

* 

86  -  ,6  °  ,  W  *       .  . 

^  »'* 
* 

*      •        *    1  It" 

t  /  ♦          '          -  *■ 

—  : — ~ — • 

45-3  »  jte,    ;.s  ; 

I 


396  '  * 

*  t 

Subtraction 

Think  what  fact  you  Will  use.  Then  rename. 
FjlttHe  blanks.        /      ,  * 


»    "5  1 


'  •  -         -            -            *  -m 

26-8'=    If  - 

*  ,« 

•  * 

67  -6  -  xl  '  x  • 

74  -  6  ■  6fr 

* 

46  -  7  -  Jt±." 

t 

•  f       '  ' 
95  ~  7  -                  ,  ! 

i 

J—^ —  TT 

[j2  »5  •  XI'  I '  ■  ' 
,  c* 

>  «< 

—  — : — r  *  — 

1         '        '                                               V            '                                         '        '  \ 

*  27  -  9  4*  \  f  ;  \ 

■  t>                      -  ,- 

« 

1 

\ 

\  " 
•  \ 

i  -  f 


;  • 
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»  Subtracting  numbers  greater  than    10,    with  regrouping 

7  -     ;  ' 

■  Use  theater  tickets  6r  sticky*    Display^  se^t  ^onsistfeg 
of   |5  '  tens  bundles  and    6^  single  sticks..  ;Have  a  child 


3k    sticks.    Ask  for  and  wriibevthe  ediation:  t 


remove 

and  rewrite  in  vertical  form. 


56  r  3^  = 


-  50  + 
(30  +lk) 


Review  subtraction  of  a  number  grekter"  than  fid  ,  in  f 
examples  *in  which  renaming  is  not  Ineeded,  including  use 
of  parentheses.    Show  a  set  considt'ing  of    k    tens  * 
bundles  and    3    single  sticks/*  Aik  a  child. to  remove 
17    sticks.    Remind  him  that  he  cin  take  a  bundle 
apart  if  necessary.    As^,  for  and  vrite^the,  equation 
and  rewrite  in  vertical  form: 


*»3  -  17  *  


Discxijss^  each  step  as  you  show  remitting  1*3  as*  30  4-  13 
land    17    as''  "  16  *+  J.»     ^  y 


**3 
f  1? 


h3 
-"17 


30  +  13* 
-  (lo'^-7) 


Emphasize  the  fact  *that.  children;  da  not  knoj^a  number 

to  complete    3  -  7  =  .    Hence  they  should  rename 

**3    so  that  they  will  be  able  to  say    13  -  7  =    6  . 
Givp  mapy  more  examples,  using  sticks  or  tickets  as 
needed.    Include  examples  in  which  renaming,  is  not  I 
needed ,  as  well  as  examples  which  do  require  renaming. 

Some  examples  should  be  of  the  type:    50  -  25  -  L 

Children  should  practice  with  "Show-me"  cards  or  a tithe 

chalkboard  before  using  their  books.    If  more  able  - 

I 

pupils  can  use  the  conventional  algorithm,  they  should 
riot  be  required  to,  continue  the  expanded  form,  but  cUw 
not  encourage  them,  to  use 'i,t  before  they  are  ready  or 
ask  to* do  so.  • 


403 


Note?  Some' children  ^ay  wish  to  rename  the  number  to 

jft  *  *be  subtracted  sp^that  it,  too,  will  have  more 

J  •  ones.    They  should'  observe  that  this-  defeats  their 

*  ^  purpose  * 

'Papil^s  book,  page.-l%>-l86:    .  1 
v  • 
Children  jshould  write  the  problem  vertically,  rename 

aapneeded  and  write  the  difference  in  the  blank. 

* 

Further  Activities:  • 

Ypu  may  wish  to  review  doing  and  undoing  and  to  show 
children  how  to  check  their  answers  to  subtraction 
problems  by  adding  the  difference  to  the  number  sub-  , 
toasted.    Also,  Review  the  relationship  between  ;part it ion 
ing  and  subtracting     7  =  5  *  2.v  Therefore,    7-5,-2  , 
and    7-2=5.    Suggest  that  the  ohilcj  use  scratch  paper 
and  subtract  the  difference  he  found  from-  the  number 
from  which'he  first  subtracted:    75  -  28  =  kj .  , 

75  -  hi  =  28.    This  method  of  checking,  of.  course, . 

•  &  £  '  T  I  1    s     *  ****  i 

-provides  further  practice  in  subtracting.     >  - 

Caution:    It  is  not  advisable'  to 'insist  that  children 
show  their  work  in  checking  their  answers, - 
1  >  for  many-  children  learn  quickly  simply  to*  . 

copy  the  appropriate  numerals  and  avoid  the 
computation  involved. 


4  * 


404  • 
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Subtraction 


.  ReitMfte  in  a  way  that  is  helpful.  •  FiH  the  blank  in  the  equation. 


,  95  -  39  =  S(o\  V  /  • 

■  : — r                 •  . 

;. 

✓ 

« 

*                                                                                                                              •  f 

32  -  16  -                   \\  * 

V                            ,     *  • 

•  *    :        .  \    • »  • 
W\; :  28  -  \  • 

x  '       •    *'                    ||  1 

>.  •» 

•7?  -39=-  38^     ,\~  ■■' 

—  —  —  r— *—                     v«                            •  , 

0 

48-  46  <_£   :   •  . 

•  t\ 

t 

J 

►  80  -  53  «   27               *  i 

.   .  '           -  "  ' 

B  -  49  --'Jit: 

27  -*3  -'  /.f  '  ' 
f 

-  r 

-f. 


>  I* 


ERIC 


4fr 


-  * 


400 


Subtraction^ 
.  Rename  in  a  way  that  is  h^elpf ul7  Fill  the^blj 


1 

s. 

V 


'<J  A<* 


1  1  ~           t  —\ 

1 96  -  38  -      : '  .:. 

« »                           *  * 

I-     •             .  ~  V  1   ,  L 

'  [    "  *              '      *              .  V 

82.  -  45  ?  J 7s  V  , 

ft       4               #  .* 

60  -  26'  «  _J_^ 

* 

—  ■  — ; — ^  1  : — ;  

77.-  58>  i?V  . 

•i       ■     ,x  ..  • 

♦                                '        /   •   .:•      V''  ' 

*       *,                        "       •  . 
*                           *  .% 

J   '  1 
^                                    *  **' 

4 

93  -  27  -  _£l_ 

•  *  t  / 
•  S              •  f 

 ■  f^r-n  —  :  

'  8Z.-  24'= 

*•                 *  .  * 

71-58  =  _7_X 

< 

V 

i 

'  86  -  79  f        7    -  ■  \ 

►                         *                * '  *. 
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VI -7 •    Using  "n,!  in  equations  and  problems  * 

Objective:    To  use  the  letter  "n"  to  stand  for,  and  * 

help  find,  a  "missing  nura>er"  in  an  equation. 


Vocabulary:  n 
Materials:  t  (None. ) 

SuggestecUPro'cedure:  /* 

+  I* 

Write:  5*+  3.  = 


isk  what  would  undo  adding    3  •  to  '(Subtracting 


i 


3    from. -8.^ 

Write:  •  i>+  12  =  19.,  * 

Explain  that^  in*  the  past  you  have  often  given  problems'* 

-.like   *  +  3  =  8    and  children*  have  just  thought  of 

subtracting    3    from    8  -  to  find  the  missing  addend. 
Now.  they  *  are-- gotrfg  to  write  equations  "to  show  what  they 
are- thinking. 


The  letter  V  in  the  equation    n  +  12  =  1$ 
stahcte  for  a  number,*  so  we  may  think,"  "The  number 
ji^plus    12    equals    19".  -  How  cari  we  find  ottt 
4  what  number    n    is?    (Subtract    12    from  •  19. )  • 
Let's  write    "n    equals"    and  show  what  we  are 
thinking:  m 

~  n  =  19  -  12.    4  •  ' 

tntis  equation,  names  the  number    n    as  the 
difference    19*'^12.    In  wj^it  simpler  way  can  you 
'name    n?    (n  =  70 


Give  more  examples  and  write  the  equations;  for  example:. 

*  •  ,  H 

nT+  13  =  2^  ^  n  +  68  =  83  , 

?  n  =       -  13         '      n  =-83-  $8 

n  =  -  *"  •     n  =    -  V'  * 

The  %second  equation  in  each  problem  tells  what  number^ 
n    will  fit  in  tj^»  first  equation.    The  third  equation 
names  this  number  in-  the  trsual  way.    Explain/that  ' 
children  will  often  need  to 'write  the  problem  in  still 
.-another  form  in  order  to  do  the:workv  ^Ef .  n  »  83  -  68, 


for  instance,,  they^will  write  at  the  side; 

83    r;  f     -70  ^13 
\.     %  ^68    %%     -  (.60  +  8)       (  . 

>       *  '  15 '  '  '  7io  +5       *  ;     -  i4^_ 

*They  can  then  write  ;  '  )y         ^     1  *    .  * 

»  *       *  t.  • 
.  ,    *  n  =  15-'         '  -  "  1  * 

Write:          «  * 

*  n  -  32  =  i*5-  .  '  .  " 

•  — 

Recall  wij^h  the  children  that -to  undo  subtracting  -32  ^ 

in  this  problem?,  tthe£  must  add    32-  to    V>.  .Below  the 

equation    n  -  32  =  *+5>  write:  0 
.    $  ^  *  

«    n     i+5  +  32  kO  +  5   * 

n  =  77     ■  '      30  +  2- 

70  +  7  "  '  '  • 

Give  more  .  examples  of  this  type*.    Include  some  equations 
"isuch^es    68  -*n  =  'kO    and    h6  +"n  =  75 •    Review, the  ~r~ 
£act  th#t*  46.+  n  y  n  +  46.    Therefore;,*  "to  solve 
*46» +  n  =  75>    one  first^uses  the  commutative  property,  « 
thfcn  "undoing",  so       ,  *  _ 

46  -k  n  =  75  "  ,       .  - 

,  n(+  46  £=  75  *  ' 

'    '    .  ■    n  =  75  -  46  <       v  \ 

n  =  29 

j  »  »■  '    .   t      '  . 

If  childrep  have  di-f f icuXty  .with  68  -  ft  =  40,  explain 

that  they  may  think ^srf  the  relationshipl)etween  partitions 

and  Subtraction,  jus^  as  in    10  -  n  a  3«  — 

« 

Pupil's  book,  pages  I87-I8S:  \     *      -  . 

These*. page^  provide  practice.  Children  are  to  complete 
the  second  equation,-  do  %he  work  at  -the  side,  then  give 
the  usual -name  for  tllC  'jfttmber  raprese'nted  by    n..  v 
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«2> 


v  Doing  and  Undoing-' 


Show  your' work  here . 


i*1  ^#  - 


it. 


-: 

•f  ?    '      if  ,  '            '            "  -i 

« n  *  55  -  81,;;  \       .  '  - 

n   a   O  i   . 

• 

1  !  

i 

*  t 
y              i  t 

• 

-  -i   1  

"  -      :        1         '    '  '    '  '      -  • 

n  -  36  -  AS 

5"  v 

■  •  -  r  - 

S       6                     0                                                           ~  s 

n  -  21-  =3.9" 

:  n  -  _JA—..  '       .  '  .': 

•  *       ■   '                  \ "             *  i 

•  # 

*  »  V 

f  * 

 7    ^  1  

ir>.4Jf  92  ; 

:»<.<)» ~.n — 1-  --v. 

>  '■      m0lmj^Jim  « — _  ■  . 

*   T"  1   / 

.-'    ■  7       -;-  -• 

•           /  '               "  '  c-3 

V 

1^ 
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Doing  and  Undoing 


Find  n. 


Show  your  work  here  , 


J>o  -  n  3  5V  ^ 

n  *    o  If  / 

V  J  

.»  » 

c 

^  **'  -                                                               ^  "  „ 

• 

» 

17  +  n  =  85              »  r 

9 

> 

• 

.•  . 

V 

rf-   38  =    75          •  ; 

n a?  JZ^fck.              -  ; 

%       .                                           ■      v       ,          ,  c 

V-    *                                *  - 

*                     ■  ■ 

f8*  -  n  =  35 

n  -  .7^r 
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^TwpStep  Problems 
Find  h.  . 


n  -  8    7  +  6 


7  +  8  +  n=  31 
n  =  l_b  


75  -  n  «  2'i  +  16 


26  *  49.  +  n  ■  129. 
ii  ■   


-  -A 


(52  +  n)  -  13 
n  =  22. 


n  -  .10  =  35^-21 
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189  • 


k07 


•  Write  the  following  story^ori  the  chalkboard:        •  , 

John  had  some  toy  cars,    -         '  m    •    ^  ■ 

Heft  gpt    3     toy  cars  for  his  birthday. 

*>  *  * 
'Then* he  had    9    toy  cars.  ■  c"*" 

1iow  many  «toy  cars  did  John  have  before  his 

birthday? 

Encourage  the  children  to  discuss  wjaat  they  . are  asked 
to  find*    Try  to  draw  from  the  'children  the  fact  .that 
'they  now  have  a  symbol  11  n"  which  they  may  use  to  name 
"the  number  they  ar^e  seeking.    Ask  one 'child  to  write 
the  equation  and  complete  the  soiution\For  n 

.  t  '   (n  +  3  =  9,    9  -  3  =»  n    or    n  =  "9  -  3, 

Ask  another  child  to  give  the  answer  to  the  story  problem. 
(John  had    6    cars  before  his*  birthday.)-* 

•  tfell  the  children  that  you  are  going  to  read  a  story 
problem  and  then  ask  someone  to  write  the  equation. 

'Direct  them  to  listen  carefully.  .  , 

s      *  « 
David  had    l6   marbles . 

•      *  s 
He  gave  some  marbles  to  Don,  and 

*  <£hen  he  had    7    marbles.  „  / 

How  many  marbles  did  David  give  to  Don? 

.       ^        '     (if  -  n  =  7,    n  =  16  -  7,    n  =  9.)  ' 
^  (David  gave    9    marbles  to  Don.) 

'  •  Write    7  +  9  *  n    and    n  +  7  A*=  9   on  the  chalkboard . 
Read  the  'foil owing m  story  problem  and  determine  with 
the  children  whidi  "equation  is  related  to  the  problem 


and  why. 


John  had  some  pencids  ononis  desk. 

He  had    T  pencils  in  his  des)t* 

t 

I£  John  had    9    pencils  in  all,  how  many' 

pencils  we're  on  his\desk,?  v. 

r  ^  ^  * 

(n  "+*7  =  9    is  the  Tight  equation.  The 
symbol  "n"  tells^he  number  of  pencils  on 

John's  desk;  we  <3a  not  know  how  many  were 

if 
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there.    7    is  the  number  of  pencils  in 
>       his  desk  and    9  -  is  how  many  pencils  he*  had 
*^      •    altogether.    The'  equation    7  +  9  '*  n  , 

is  not  right  because  in  the  story  the  *7 
pencils  were  a  subset  of  the'  9  pencils 
so  you  can't  add    7  +  9.  "to  find  the  number 
for    n(  in  this  problem,) 
(Two  pencils  were  on  JohnSs  desk,) 

Write    ik  +  n  =  23    and    23  +  14*=  n    on  the  chalkboard,  ' 
Direct  the  children  to  listen  as  you  read  the"  following 
story  problem. 

» 

Susan  had'  lh  cents. 

Mother  gave  her  some  cents  and  thep  <she 

had  s23  cents. 

How  many  cents  did  Mother  give  to  Susan? 

Discuss  which  equation  is  related  to  the  story  problem 
\ 

and  why,  * 

The  equation     Ik  +  n  '=  23    is  the  right  one, 
because  the    Ik  lis  the  numbed  6fv  cents'  Susan 
had  to  begin  with,    *     n :  is  the  number*  of 
cents  Moti/er.  gave  to  her,  and    23    is  the 
'  '  number  &f  cents  Susan  had  altogether,; 
(lh  +  n  =  23,    n  =  23  -  1*/  n  =  $.) 
(Mother  gave    9  *cents  to  Susan,) 

Ask  the  children  to  turn  to  PupiV s  book,  pages  I9O-I9I: 
Read  the  stories^ over  together  add  discuss  how  they  are 
similar  to  the  ones  just  completed*    Direct  the  children^ 
to  complete  the  pages , independently , 
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Solving  Problems 

Write  the  equation.,,  - 

Use  n  for  the  number  you  do  not  know. 


1.   Sam  hao\some  balls.  * 
He  got  2  more  balls. 
Now  he  has  6  balls. 
How  many  balls  did  Sam  have  at  first? 


Sam  had     4  >   balls  at  first. 


2.  Mary  haa  1  .books.  , 

Sam  took  2  books.  -  '  * 

« 

,How  m^ny  bcfeks  did  Mary  have  then?  > 

i 


fl/iary  had  J~ .   '  books  then. 


3.  Jimmy  had  3  cookies! 

Mother  gave  him  some  cookies.  * 
Then  he  had  8  cookies.,* 


Jjpw  many  cookies  did  Mother  give  to  Jimmy? 


Mother  gave  *  S~  J  cookies  to  Jimmy. 
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Solving  Problems 

Which  equation  is  related  to  the  story? 
Cross  out  the  one  thatdoes  not  belong. 

"  ' 

'  ■  t'  - 

1.   Billy  had  6  apples.  [  2  +  n  =  6 

He  gave  2  apples  to  Jane. 


Howmany  apples  does  Billy  have 
now?  '       "  . 


/  2*  • 

Billy  has,    ^£  '    apples  now. 


-  \ 


2.   Beth  had  some  toys.  1        .  •  *>      N  : - .  n  -  3  =  4 

"  She  gave  3  toys  to  her  little  brother.  4P- 
,..  Then  she  had^  toys;  .1 

How  many  tpjs  did  she  have  at  first?     "  —  - 


Beth  had      7  -  toysat  first. 


AS 


*  -3.  John  had'  a  cents,  .  t  '  8  +  n >  10 


Jo(jr 

He  found  some  cents. 
Then  he  had  10. cents. 


«s  8-HO^tt 


,How  marfy  cents  did  he  find? 


John  found    2  .  -  cents. 
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VI -8 . ,  Monetae  units,  and  place  value 


Objective:    To  practice  converting  'between  the 

L  monetary  units  cents,  dimes,  and  dollars, 

as  a  concre'te  example  of  place  value  comp-  -s 
utations  where  converting  between  ones,  Uteris ^ 
and  hundreds  is  involved. 


Vocabulary:    Dollar  sign,  decimal  point,  (Review) 
•?  - »«  - 

dollar,  dime,"ttcj^t,  penny. 

Materials:    Dollar  bill,    10    dimeS,    10  pennies. 

'  Suggested  Procedure; 

Show  a  dollar  bill,  a  dime,  and  a  penny.    Review  the 
fact  that    10  -  cents  areVworth  *  1  ,d^me.    P^ace/  10 
^pennies  beside"1  the  dime.    Put  down    9    more  dimes  in 
a  column  under  the  first.    Save  children*. count  fcy  tens 
Jbo  find  out,  how  many  cents    10    dimes  are  worth. 
(100.)    Ask  how  many  cents  one  dollar  is  worth.  (100.) 
Asl#iow  many  dimes  one  dollar  is  worth.  ,(l0*) 

Hpte:    Do  not  say.,  or  write^  "One  dime  equals  ten  cents." 
This  would  mean  that  one  ijime  jLs  the  same  as    10  ^c&vts; 
but  one  dime  is  not  the  same  as    lb  "-cents ]  for  ten 
cents  ( (as  perfnies)  can  not  be  used  in  a  candy 
vending  machine  that  operates  only  on  dittfes «j  It  should 
always  be  emphasized  that  we  may  afty  "is  worth"-or 

* 

"has  the  value  of",  but  not  "equals"  when  we,  are  comparing 

'        '» '  ^ 

coins  of  different  denominations.-     s  ,  ,  *' 

Write:    $1.11.  "Ask  what  amount  of  money  is  shown. 
(One  dollar  and  eleven  cents.)    Explain  tha^the  dollar 
sign  -together n with  the  numeral  indicates  an  amount  of 
money.    Discuss  the  fact  that  our  money,  base,  (our 
standard  measure  of  money)  is  the  dollar,  and  we  use 
a  decimal  point  after  the-  number  of  dollars.    We  say 
""and",  as  we  read  it.    Anything  that  comes  after  the  - 
decimal  point  in  a# money  expression  meanj  an' amount  of 

417 


money  less  than  a  dollar*    Therefore,  if  ;we  want  to 
show  an  amount  of  money  that  is" less  than  a  dollar, 
we  write  .a  dollar  sign,  a  decimal  point,  and  then  the 
numeral  for  the  number  of  cents.. 


/: 


How  could  we  write  ninety-nine  .cents,  u£ing 
a  dollar  sign?  ($.990 

Mr" 

Ninety  cents?^  ($.90.)    If  we  had  ninety 
cents  worth  of  dimes,  how  many  dimes  would 
%  we  fcave?    (9.)  * 

^         How  would  we  write  thirty-five  cents,  using 
a  decimal  point?  ($.35.) 
If  we  have  thirty-five  cents  as    3  'dimes 
4  and    5    pennies,  which  numeral  shows  dimes? 

(3«)    Notice  that  the  number  of  dimes 
comes  right,- after  the  decimal  point.  Which 
numeral  shows  pennies'?    (5*)    The*  number  of 
pennies  comes  after  the  number  of  dimls . 
"f      How  would  we  write  one  cent,  using  a  <3ec-_ 
imal  point?    (If  a  child  suggests  writing 
$.1,  remind  him  that  the  numeraJL  next  to 
g  the  decimal  point  means  the  number  of  dimes, 
or  ten  cent  pieces,  and. you  are  speaking  of 
9  -       no  dimes  and    1    cent/  Therefore,  he  had 

to  use  a  zero  to  "show  the' number  of.  dimes 
*      <  and  then  a    1  •  f or  the  cent:^  $.01* ) 

Have  children  write  va'rious  amounts  of  mQney  on  the 
chalkboard,  including  amounts' such  as.  $H.59,  ^.62, 
$.07,    $.0.01.    Write  various  amounts  and  have  children 
"read  them*  *  fc  *  . 

Hold  ,up  the  dollar  bill  and  ask  how  to  write  that  amount 
of  money.    Children  may  wish  to  write,  only    $1,.  and 
you'may  explain  that  while  this  is  sometimes  done  on^ 
price  tags  or  ^advertisements,  it  is' usually  written 
to  show  one  dollar  and  nojnore:    $1*00.    Stress  the 
importance  of  the  decimal  ppint  by  writing  ,  $032  ,  and 
$6*32.    Discuss  the^meanings  of  the  two  expressions  as 
i-ifteh.    Show  that    $6*32.00    is  another  way  of  writing 
the  first  amount,   -Write  ^  3S4  •    ExP1*111  that  the  c|nts 


,sigmis  of  ten  used  to  show  amounts 'of  less  than  a  dollar 
Have  several  amounts  *of  money  written  in* either  way 


la: 


***  *  T 

*  'Pupil's  bpoky^pages  192-193: 

v  #  ♦ 

m  Have  the  children  look  at  the  picture;  showing  toys, 
»  •  v  . 

±  »  read  the  -prices,  and  talk  about  which  toy  costs  most,    *  . 
which  least,  etc.    With  an  advanced  group/ you  might 
^  want  to  talk  about  how  many  dimes  one  would  have  to  save 
to 'buy,  a  certain  toy,  including  some, that  cost  more  than 
%  dollar.    Mention  the  fact  that  often  we  say  "four 
forto-nine"  instead  of  four' dollars  and  forty-nine  'cents" 
or    A  dollar  eighty-ritne"  -instead  of  "one  dollar  and 
eighty-nine  ce^s"  when  ve  are  talking  about  how  much 
things*  cost.    Review'  number  words  with  the  children. 
If  necessary,  write  the  words  and  numerals  for 'multiples 
of  tem>and  for  the  "teen"  numbers  on  the  chalkboard: 

*         twenty        20     »        thirteen  .  13 

thirty        30      '       fourteen'    1     Ik   *  * 
forty  40     .    '  'fifteen  15  j 

etc.       •  .  ,  etc. 


Have  children  write  the  numerals  showing  the  amounts 

of  money  given  in  words  on  page     193      .    (These  amounts 

are  giverf  under  the  pictures  on  page    192"    .)  * 

Pupil's  book,  gages  194-196: 

Read  the  problems  aloud.    The  first  page  may  be  used 
as  a  classf  activity.    Remind  children  tUkt  it>is  ,        A  '* 
numbers  that  are  adcled  or  subtracted/ but  the  answer^ 
to  the  problem,  if  a  money  expression,  must  show 'dollar 
Sign  and  decimal  point  or  cents  "Srign.    Children  are  to 
write  the  equations  they  need  at  the  left  and  use-'the 
spape  at  the  right  for  commutation.     !.  \  * 


flfMoney 


IT 


We  ■  ■ 

||;^What  amounts  of  money  are  shown  ?   ,  m 
w,         -       **  •  * 

|y,  Write  each^using  numerals  and  money  .s  igns. 

6  ' sixty4i  trie  cents  _6J4>  n, 

'  nineteen  cents      194-  n,  $  ./J 
W  six  dollars  and  fifteen  cents  IS"" 


Ji  th irty-eighjcents  3?£.c <yy ,$ ,3g'  • 
; '  tenxents    /l^  ^  ff.A?        .  _ 
(our  dollars^d^bTtraine  cents  V~ ^,  V<?  ^ 
one  dollar  and  eighty-nine  cents  ?9 
fifty  cents  &q4,  fa  £J£ 

eight  dollars  and  twenty-five  cents    $  $,  2S~ 

.  ,  -  -  ■        •>  *• . 

j  seventy-nine  cents  79<^<  n>'  $  7t 

i_  one  (foi|ar  V  ^ 


^15 
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Steve  had  saved  $.  55..  He  wanted  to  buy  a  ball  that 

cost  $.  89.  How  much  more  money  did  he  need? 

« 

— 

\  • 

_  ti   \  '  0 

» 

Steve  needed  t.  $  .3¥               more. .  « 

Kathy  bought  doll  dishes  for  49<-  and  a  cookie  set  for  79<:J_ 
How  much  did  both  things  together  cost? 


Both  things  together  cost  £j_1_2f_ 


When  Larrywent  to  the  toy  store,,  he  had  50*.  He  bought  a"  horn.'  ' 
The.  man  at  the  s&re  gave  him  U*  change.  How  much  did  the  horn  cost? 


 :  


The  horn  cost     31  £  , 


1*17 


Scott  took  a  toy  truck  and  a  25*  car  to  the  check-out  couTtter. 
The  truck  did  not  havtra  price  mark  on  it.  The  girl  at  the  counter 
Said,  "Sixty-two'cents,  please."  What  was  the  price  of  tile  truck? 


the  price  of  the  truck,  was  J7^' 


Bettyhad  a  stamp  al,bum.  Before  Christmas,  she  tiad  82  stamps  in  C 
Her  brother  gave  her  25  stamps  for  Christmas.  How  many  stamps  did 
she  have  then?        ■*   '  •  / 


Betty,  had      1 01.  stamps. 


Jim's  airplaoe  needed  paint.  He  bought  some  paint  for  19*. " 
How  much-charj^e  did  he  get  from  a  quarter  ?  '     »  •  . 


He  got 


cflajige. 


;  ERJC 
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David  bought  a  boat  for  49*^  Jack  bought  a  boat  for.  98*. 
How.  much  ..more  did  Jack's  bbat'eosf  than  David's?- 


Jack's  boat  cost    V  ff^  ;  more  than  David's. 


Aunt  Sally  bought  some  tclys  ft£  her  sister's  new  bat*  She  paid    ,  r 
35*  for  a  rattle,  25*  fora*duck,  and  98*  for  a  stuffed  bear.  How 
much  did  she  spend  for\he  toys ?  


She  spent   g  /,  ft?     for  the  toys. 


■J 


Dick  had  saved  $1. 75.  After  he  speot^9» .  for  a-  baseball  and 
49*  for  a  kite,  how  much  money  did  he  have?  - 


He  had     j  g  £ 


ERJC 
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t&C'v  -  • 

S&£-~  Backfirotad         ^  -       -  -  .  „/  • 

w    *  «  Iix.*thiff  chapter  we  continue  the  study  of  sets  of 
$VV'     -   ^    points  that  was  initiated  in -Chapter  III. 


CHAPTER  VII 
CONGRUENCE  OF  ANGLES  AND  TRIANGLES 


feu 


Thev  idea  of  ^cgiferuenpe  was  introduced  in  Chapter  V, 
»  but  only  for  very  primitive  geometric  figured -namely, 
line  segments*.    We  now  apply  the/idea  to^more  involved 
geometric  figures  such  as  triangles  and  rectangles. 
Instead  ,of  working  directly  with  the  triangles  and 
rectangles  themselves,  ve  emphasize  the  corresponding 
triangular  and  rectangular  regions  as  being  easier^ 


for  the  child  to  Heal  w^th. 
& 


.  X ... 


«L9» 


Definitions  of  the  technical 'terms  are  as  provided  in  the 
text.   ^A  mcyre  detailed  .exposition  appears  in  the  intro- 
duction to  ^Chapter  III  6f  this  book. 


-425 


VII-1.      Congruence  of  triangular  regions 


Objectives:    To  introduce  the  general  Idea  of  congruence, 

;.  /  m  \^ 

To  introduce  the  distinction  between  a  triangle 
and  the  region  it  encloses. 

Vocabulary:    Congruence,  congruent;  (Review)  triangle,  side, 

vertex  (vertices)  of  a  triangle,  triangular  region. 

Materials :      Tracing  paper  ana  oaktag  straightedge  for  each  child 
•  triangular  regions  of  construction  paper  as  follows: 
congruent  red  and  green  regions  (say  with  sides  8", 
10",    and    12"),    and  a  "smaller" -and 'differently 
shaped  yellow  regidn^say  with  ^des    6",,;9"  *  and^ 
,  12"). 


Yellow 


Red,  Green 


Suggested  {Procedure :  ♦ 

Before  class.  *  draw  black  crayon  borders  on  each  region,  one  side 
of  paper  only.    (Draw  the  borders,  before  putting,  the  paper!) 

Recall  with  the  children  that  a  triangle  Is  a  polygon  made  Up  of 
^  »  •  » 

three  line  segments,  called  the  sides  of  the  triangle.  Indicate 
the  one  drawn  on  the  chalkboard.    Distinguish,  for  the  children 
between  the  triangle  itself  (made  up  of  line  segments)  and  the 
inside  of  the  triangle  (,the  part  enclosed  by  the*  tr^ngle). 

.   '    ■■     ,/  -  /  *: 
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Illustrate  by  shading  the  inside,  of  the  triangle.    The  two  to- 
gether—the triangle  itself  plus  the  inside--form  whax  we  call  a 
tti Angular  region.  "  " 


triangle  inside^  triangular  region 

Show,  tne  red" paper  as  an  example  of  a  triangular  region.  Run 
your  finger  around  the  edges  to  show  the  sites  of  the  triangle ; 
point  to  the  black  crayon  border  as  a  way  of  forcefully  calling 
ihe    sides  to  the  children's  attention.    Show  the  vertices  of  the 
triangle.    Run  your  hand  over  the^  paper  to  display  the  inside  of 
the  triangle.    Then  pin  the  paper  to  the  bulletin  board,  at  one 
side,  "  *? 


Remind  the  children  that  they  have  worked  with  cong^Tience  of  line 
^ _  segments »    Now  we  will  discuss  congruence  of  other  geometric 

figures  as  well,  -V 

Two  geometric  figures  are  said  to  be  congruent  if  they  ha've  the 
same  size  and  shape*    (in  the  ease  of  line  segments  we  had  to. 
consider  size--length — only,  since  all  line  segments  have  the 
same  "shape".)   A  test  of  congruence  is  whether  one  figure  can  be 
fitted  exactly  onto  the  other.    In  practice,  the  object^  may  not 
,be  conveniently  movable;  then  tests^  for  congruence  are  made  by 
making  a  movable  copy  of. one  and  checking  it  against. the  other. 

Bring  out  the  yellow  triangular  region  and  pin  it  at  the  other 
side  of  the  gullet  in  board,  away,  from  the  red  one.  ~Ask  whether 
the  red  and  yellow  regions  are  congruent.    Have  tshe  children 
state  reasons  for  answering  no.'    '"The  red  one  is  bigger."  "The 
yellow  one  has  a  sharper  corner/'    "The  yellow 'one  bends,out." 
,    ~tic.)  '  ,  V 


\ 


1*22 


*      "      **   * 

Now  display  the  green  paper  and  ask  which  of  the  other* 
^tvo  regions  the  children  think  <this  one  might  be  congruent 
with.    Verify-by  unpinning  tfie  red  paper  and  fitting 
the        together;  since  the  regions^  match  exactly,  they^ 
are  congruent.    Emphasize  that  in  this  matching,  the* 
vertices  of  the  green  triangle  match  Jbhe  vertices  of  the 
red.    Sho*  how  each  side  of  tfre  green  triangle  exactly 
matches  a  side  of  tffe  red;*  a  green--red  pair  of  matching 
sides, >is  an  Example  of  a  pair  o$  congruent  line  segments, 
familiar  (hopefully)  from  the  discussion  in  Chapter' 5. 
Run  your  finger  around  the  edges  to  show-tftat-  the  green 
triangle,  is  congruent  with  the* red.  1  Observe  that  the  , 
inside  of  the  green  triangle  is  congruent  with  the  inside 
of  the  red.    Finally,  recapitulate  that  the  .green  tri- 
angular region  is 'congruent  with  the  red  triangular  1 
region. 


Pupil*s  book,  pages  197-199= 


Ideas  '  r 

Two  figures  are  congruent'if  they  have  the 
*       same  size  and  shape.*  They  need  not  be  shown 
in  the  same  position^  *  *  .  k> 

JPupil's  book,  page  197: 

~"     1   —      '"  J   n  * 

5  # 

The  children  should  do  these  Jay-  observation.  \  f  ^ 

Pupil's  book,  page  198: 

Some  instruction  in  tracing  may  be  in  prefer.  The'rer 
commended  way  is  to  mark  and  laTjel  the  vertices ;  thefi 
put  in  the  sides,  not  by  tracing  but, by  using  "bhe 
straightedge;  then  compare  the.result  with  the  original 
as  a  check* 

Pupil*s  book,  page  199: 

The  children  should  do  these  b^  .observation/  They,  will^ 
,   have  to  rotate  the; figures  in  their  imagination, 

)  J.    '  423    *       <'  .  <  ' 


/ 
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\:  £ongr&ence  of  Triangu  tar  Regions 
In  each  ..row  mark  the  two  regions  that  are  congruent. 


v 


'7i 


Congruence  Df  Triangular  Regions 

4.   Make  a  tracing  of  AABC.  ; 

Mark  the  points  A,  B,  C  on  the-tracing. 


Line  segment  AB  Ms  congruent  to    YZ    and  to  . 
Line  segment  BC  Is  congruent  to    X  Y;  . 
"  Line  segment  CA  :  is  congruent  to  _ 

AABC.  is  congruent  to  A  %\Z. 

,J  ■  .  -  .  •  v 

-  J 

The  inside  of  AABC  is  congruent  to  the  inside  6f  £  X  YZ  . 

\  The  triangular  region'  ABC  is  congruent    •',     .  "  - 
to  the  triangular  region   XVZ-  . 


o 

ERIC 
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'Congruence  of  Triangular-Regions-  ' 

In  each  row  mark  the  two  regionsthat  are  congruent. 


.6. 

< 

/ 

* 

i  * 

> 

1  ^^^^^^^^^^^^^^^^^^^^^^ 

* 

m  ^ir — -A 

7. 

*  i 

« 

• 

* 

**  > . 

* 

ERJC  ... 

* 

is431    '  - 

f 

Objective:  -    To  introduce  the  ide,a  of  a  ray. 


Vocabulary:    Ray,  (Review)  line  segment, -line.  . 

*  *  ff  ' 

sJ^ate rials :      Unmarked  oaktag  straigfr^dge  (one  for  each 
child),  masking  tape,  a  piece  of  string 
^longer  than  the  room.    Mask  one  -end  of  the 
s^afing  wittt  mas&ing' tape,  and  roll  the  otjier 
end  into  a  bal£.  .  -         .        ""^  * 


\ 


Suggested  Procedure:  ,  »  " 

Review  line  segments  and  lines  from  Chapter  till.  Recall 
'that  a  line  segment  is  a  straight  curve  between  twb  \ 
points.    Review  the  notation   AB.  ^'Recall  that  a  line#is  * 
obtained"Xin  the  imagination)  *by  extending  a  line  segment 
infinitely  far  in  bot£  direction.    Remind  t,he  children 
of  the  experiment  in  unrofling  a  ^iece  of  string  to 
demonstrate  a  succession  of  longer  an^  longer  line  segments'. 


/Pupil* g  book,  page  200 

* 

Ideas        *  *  • 


Any  two  points  on  a  line  segment  can  be  used  * 
to^iame'the  line  segment.  (  < 

Any  two  points  on  a  line  can  be  used  to  name  ^ 
the  line.  »  ,  , 

Line  segments  are  subsets  Qf  lines. 


.  "432 


•427 


Review 


X   Line  segment-,  KS  is  shown  below." 


9  WU  names  for  two  other  line  ^segments.   K/V  US 

Is  KN  part  of  ICS?       (Yes)  No 
''Is  .KN..partof  NS?        Yes  (Hq)  ' 


_  * 

2.  'line  CL  is  shown- below. 

*  0 
*  p 

-  c 

L 

< 

•  * 
• 

» 

.Write  four  more  names  for  this  line. 

^      ^,   ^      ^  ^ 

£P  LC.aU.- 

..MP  * 

#               #             .  • 

Is  line  segment  CL  .part  o'Sine'  CC? 

•    @.  No 

1  >  . —  

•  (Yes) "'  No- 

■ 

■jrtjfr) ..... 

FRir 
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Ask  two  children  to  come  to  the  front  of-  the  room. 
,Have  one  child  stand  against  the  ,wall  and  hold  the 
taped  end  of  the  string.    Give  the  tall  of  String  to 

o  * 

t^e'other  child.    Mark  a  point  near  the  ball  with 
masking  tape/  and  have  the  children  pull  the  string 
tigfrtly  to' show  a  line  segment  between. the  two  marked 
points.    Now  ask  the  second  child  to  move  away,  un- 
rolling the  string' as' he  goes.    Mark  another  point  on  . 
the  string  and  observe  that  the^  original  line  segment, 
has  been  extended  to  a  longer  one.    JKave  the  children  * 
imagine  repeating  the  procedure  again  and  again'  without 
end.    The  result  would  be  a  ray.    The  point  marked  at 
,the  first  child  is  the  endpoint  of  ttie  >ray.   -A  ray  ha.s 
one  endpoint.  -  -  \ It 

Objects' found  outside  may  suggest  rays,    'feave  the  chil- 
dren choose  a  point  on  the  boundary  of  the~volleybail 
>court  or  at  the  tip  of  a  pile,'  and^ imagine  a  set  of 
points^that  goes4  on  and.  on  in  one  direction  from  that 
'  endpoint*  'Think  also  of  the'beam;<*f 3a  flashlight  and  - 
'of^the  rays  q£*  the  sun.  ■  K 

.  * :  V  •  ■  *  M    >      • *  % 

DrVw  a"  line  segment*  on  the  board;  label  it.  AB.  Ask 
0the%hiipren^to  imagine  a 'longer  line  segment  that  ^ 
^ontMAsT- AB  ,but»  stilly  has    A    as  one^pf  its  endpoints. 
^©^^U(^|^etl^neBsegnCT^;aa^ei  the^iew,  enSpoint  *H. 

'    <f>    &  «sr  *         •*  V. 


.Emphasize  that  the  point    B,  anO^^^g^  t!hf*< 6ri||pal 
line  segment,,  is  not"  an  endpotot  of  ipPnev  one  .(-although* 
it*  is  a  point  on  it).  v^        ^^V^    $  > 

Extend?  AH    to  form  a  new  line  silent    AE.    ^  lfc 


"~  #  •  r  ■  •  *TT^  ^ 

A,  B  >  *H      ■?  .    E    '  , 


1*29 


Have  the*  children  agree  that  the  process  of  extending  line 
segments  in  one  direction  can,  in  our  imagination,  be 
repeated  again  and  again  without  end.    The 'result  will  - 
he  a  ray,    A  ray  has  just  one  endpoint.    Explain  that 
we  show  a  rav  with  thp  help  of  one  arrow.  * 


Ask  how  *many  rays  there  can  "be  having'  A    a|  endpoint 
and  passing  througtt  the  point    B.  0  When  the  children 
•  agree  that  there Lgafl  be  only  one  -(the  one\shown)/  ob-  . 
serve  that  it  is  jalso  the  only  ray  having    A    as  end- 
point and  ^ssirfg  through    H,    or  through    E,  etc. 
Introduce  the  sjytnbpl     AB,  and  agree  t&at  other  equally 
•  'good  names  f Qry the  ray^shovn  are    AH    or   AE.  • 

Have  the  children  name  all  the,  line  segments,  whfse 

\  ■»   

endpoints  are  marked.    (There  are  six:    AB,    AH,  AE, 
.  Wr*  EE,    "and    HE.)         v  t 

v  '  *  ' 

Emphasize  that  BA  is\an  entirely  different  ray  from  4 
^-AB.    Draw    2t,  using  chalk  of  a  different  color. t 

Pupil1  s  book,  plkp^""S0r-203  ' 


Ideas 


A' ray 'is  an  extension -of  a  segment  inJ 
one  direction.        „  * 

£  ray  has  one  ^ndpoint.  * 

The  endpoint  ^f*a  ray  is  named  first. 

Line  segments  are  subsets  of  rays. 


9 

ERLC 
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1.;  Ray  SM.  is  shown  telow. 

-    •  "  0 
<-  • 

> 

*  / 

*• 

>  ~* 

,*     -  ^ 

• 

v  *    T^vJVI  ■ 

•  * 

«      «  « 

X    * 

\ 

%  

\  V 

to-,-:*-  - 

Write  another  name  for  SM. 
Name  tne  endpoint  of  SM. 

•  •  SQ 

s  - 

v  » 

L  ' 

•                                  *  • 

'  Is*the  endpoint  named  first?' 

,  Qfesy  No 

- 

How  many  em^pjts  does^a  line  segment  have?  *  None 
How  many  endpoThts  does  a  lirfe  have?  '  (fion^ 

How  many  endpoints  i^oes  a  ray  have?  ^  None 


436/ 

201 


Rays 


V31 


3.  HeVeisray  VH.  , 

Draw  two  more  rays  with.  V  as  endpoint. 


■tag* 


Mark  another  point  F  on  one  ray  you  drew. 
Mark  another  point  -  L  on  the  other  ray  you  drew. 


Name  the  rays  you  drew.  V'F 


v2 


J— 
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7^ 


Rays 


0 


4.  Here  is  line^.AG. 


W 


Is  ray  GA.  the  same  as  ray  AG? 

Is  AW  the  same  as  AG  ?  * 

Is  line  segment  AW  part  of  ray .  AG? 


Yes 
(Yes) 


3 

No 
No 


5.  Hereis  ray  KB. .    '  .  ^ 

K  .    •  S  . . 

\ 

J                          *  A. 

*. 

-      ^^K  • 

i 

c 

11*  .  • 

v-  Is  -XB  thesame'as  KB?  ' 

,v      y  Yes.    ^    ,  " 

V  * 

..Is  line  segment  XB  part  of  ray 

Is  line  segment  KB',  part  off  ay 

-KB?  ^  .  (^es)  *  No  .;.  .     ,  . 

fERJC 
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VII  -  3*    Angles*  * 

i  ^  • 

<»  «.  ^ 

Objective:     To-  introduce  the*  idea  "of  an  angle* 

'    •    '      o  -    ,  ^ 

Vocabulary:    Angle,  vertex  of  an  angle,  (vertices }♦ 

Materials :   'VOhmarked^  fcaktag  straightedge  (one  for  each 
child).  %  •  ^ 


Suggested  Procedure :  -  * 

Two  rays  with  an  endpoint  in  common  Yorm  an  angle.  Expli- 
citly, £he  angle  is  defined  as  the  union  of  the  two  rays. 
We  shall  exclude  the'  casje  -in  which  the  two  rays  lie*- 
on  the  same  line;  this  is  a  technicality;'  however,  tjiat 
need  not  "be  "belabored.         .  9 

Draw  an  angle'^on  the  chalkboard,*  as  shown.  -  _  v 


Call  attention  to  how  the  figure  ^s  formed.    Show -ray 

SK.  ^with  endpoinj    S.  Show\raV    §8,  with  endpoirtt  S4. 

Emphasize  that  these  rays  have  the  same  endpoint,  S. 
*  • 

Introduce  the  word  angle*  %  . 

Draw  several  oftier  angles,,  lahel -them,  and^have  t^e  % 
children  read  off  the  names  of  the  rays  forming  them  >' 
and  the  names  of  their  common  fcndpoifcts. 

Intro<^£ce  the  word  vertex  .(plural:  yertices);    the  ver- 
tex of  afc  angle  is  the  common  endpoint  of  %he  two  rays  " 
farming  the  angle.    The  vertelc.  of  the  angle  shown  above 
is    S.    Go  hack  qve'r  the.  angles  drawn  on*  the  board*,    *  •  ^ 
.asking^tf^/ children  to  identify  the  vertices. 

-  *  ,  *~  ' 

ShoV  the  children.-the  symbol   £  KSK.     ^Another  name  for 

*the  angle  shovn  above  is'   /NSK.    Emphasize  that  Vhen 
name  an  angle,  we  alway3  put  the  name  of  the  vertex  in 
ihe  middle.'  '  '  .  ^       ,  A 


J  '     f  J 


Mark  two  additional  points  on  the  angle,  P  and  P  as 
showri. 


Ask  the  children  to  read  new  names  for  the  angle*.  (Thlre 


are^six:    KSF,  .    FSK,      PSF,  .    PSP,     PSN,      NSP. ) 


Many  objects  on  'the  Playground  -and  in  the  classroom  will 
"«  *  '  • 

suggest  angles;  .the  corners  cf'Zhe  .vol^-e/ball  court, 

J  ,  *    *  . 

the  braces  of  a  poie^  the  top  of  the  slide,  the  hands  of 

the  cloci£    In  *  each  case,  have*  the  tchild  identify  the 

vertex.* yt  .  "    *  *v 

ft  r  » 

#  *  »  .      •  c 

She  concept  thax.-en.angla  is  the  union  or  two  rays. 

-  ;    *  -  s      j  ' 

rather  than  of  two  line  segments,  may  pe  difficult  and 

need' not  .be  .belabored*  ^n  the  contrary.  it',is  inrcor- 
»tant  ^Q.,egrohsfsize  rfet.two  lihe  segments  with  an  end- 
point  inVeommon  .do  determine  an»  angle,  since  they  * 
form  a  corner:    line  segments    AB*  and    AC*  form  a* 
cortiSr  of.  angle   /*3AC.    '  ■  ' 


Pupilts^ook,  '-cages  204-206 


Ideas — page^204 


An  angle  is  formed,  by  two  rays  with  a  commor 
'  endpoint.    The*  common  endpoirit  of  tjhe  rays£ 
is  called  the  vertex  of  the  angle. 


Ideas- -page  205 


In  naming  an  angle,  the  name  of  the  vertex 
always  goes  in  the  middle. 


¥S**r  'X  *  *  Ideas— page  206^%t  / 


ExaJtple    3»J  Since  rays  have  many  na 
the  "angles  formed  by  them  have  many 
names,  * 


Example         Two  line  segments  with  an 

endpoin!  in  common  form  the  corner  of  an     ^  ^ 


ancle. 


J 


r 


V  • 


/ « 


441 

mz  . ...     . . , ,  , , 


"^4 
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Angles 


\ 


^1  -i- . 


1. .  In  each  angle,  name  the  vertex  and  the  rays. 


vertex  A_ 


rays    AC  AB 


vertex*  X 

rays'-  X?- 


"  vertex  -ff 
rays*ftP- 


4 


vertex   fi-  •  • 
rays  &?  jjT 


r 


£RIC 
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*  1.  •  ' 


f 
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Angles 


2.  Write  two  names  for.each  angle. 


1 


Z  BIS  ■     ^  ST.fi 
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443' 


.Angles  - 


3)  Name  the  vertex  of  the  angle.  *P 


Write-two  names  for  the  angle.' ?E 


Mark  another  point  R  on  PE. 

Write  two  more  namesldr  the  angle.   I  RPQ  ;  /  iQPR 


4.  Draw  triangle  A'AYK. 


Name  three  angles  whose  corners  are  shown.  /  AY^  /  Yfc/j  4KAY 


7 


VLl-k,    Congruence  of  Angles' 

*  * 

Objective:*     To  realize  that  two  angles  are  congruent  if 

t  • 

they  match  at  the  corners,  and  that. an  angle** 
of  one  triangle  can^be  congruent  to  an 
yangle  o£  anoth^^veri  when  the  triangles  # 
themselves  are  not  congruent. 
*  >  >• 

Vocabulary :  (No  new  words.)  \ 


Materials :     Straightedge  for  use  at  the  chalkboard.'''  Tri- 
rjmf        angular  piece  of  tagboard  in  the  approxi- 
l/  ^  mate  dimensions  shown;  border   LK   and  J  J2A 

In  /black  to,  emphasize  Tracing  paper 

-  'and  oaktag  straightedge  for  each  chjj.d.4, 


Suggested  Procedure': 


Before  fJlass,  draw  twp^angles  on  the*  chalkboard  as  shown. 
Obtain  ^'iKBC    from  /KLM   by  tracing.    Make   /PQR  visibly 
larger  than  /ABC. 


Ask-,the  children  whether   /ABC    is  congruent  to  /PQR. 

This  means  that  they  would  fit  exactly  if  we  could  jaove 

one  onto  the  other.  It  should  be  'dear  tp  the  children 
.that; they  are  not  cqngru^nt.  ^Ask  ihe  children^  to  tell 

why.  »  (The  corner  at    Q   is  wider  than  the  cornier  at' 
-  ^  etc.)  /  ,  ,  <  *       ,  ^ 


445  . 


kko 


Now  hold  up  the  piece  oftagboard  and^ask  whether  /KM 
appears,  to  be  congruent  to  either  of  the  angles  shown: 
/ABC    ahd   /PQR.    Explain  that  when  dealing  with  con-  ' 
gruence  of  angles,  it  is  the  corners  that  are  important. 
Hold   /KIM   up  against    /ABO    to  show  how  they  fit.  ' 
Point  out  that  ray    lS   Is  now  the  same  as  ray    B&,  and 
that  ray,  j35    is  now  the  same -as  ray   55;  therefore  the 
two  angles  match  exactly. 


Return  AKLM   temporarily  to  the  £able.    On.  the  chalk- 
board, erase  the  arrows  at    A   and  j  C,  and  draw  AC, 
thys  emphasizing  *MBC..  Show  how'the  sides  oj^the 

triangle  form  the  comers  of  three  angles.  The  ^vertices 
_*  •  ^    *  ** 

of  the  angles  are  the  vertices  of  the  triangle*    The  v 

angles  of  -AAJBC^  are    /ABC,  with  vertex  at*  H;  /BCA, 

with  vertex  at    C;  and   /CAB,  with  vertex  at,  A. 

'  "  '  .  *  '      *        .»  A 


£nce  more,  hold  the  tagboard  triangle    KIM  up  against. 
AABC    to.  show  that    /KC24   is'congruent  to    /ABCV  Ob- 
serve that    &KLM    is,  not  congruent  with  MBC. 


*  j 


This  shows, that  an  angle  of  one  triangle  can  be  con- 
gruent/  to  an  angle  of  another  triangle  even  when  the 
triangles  themselves  are  not  congruent. 


y 


"Pupil* s  book,  pages  207-209 


Ideas 


Two  angles  are  congruent  if  they  match 


Page .  208 


at  the  .corners  * 


On  this  page^  the-  tracings  must4*be  rotated 
"to  fit. 


Ideas— page  209  .  •  ' 

An  angle  of  one  triangle  can.  be  con-  \ 
gruent  to  an  angle  of  another  even,  when    .  1 
>the  triangles  themselves  are  not  con- 
gruent. 


v.- 


ART*.  •  - 


fee 


'  Congruence. of  Angles 
Find  out  by  tracing. 


ft- 


?■:  "V 


ZbDA  is  congruent  with  /I  1~ZM 


..3? 


^Congruence  of  Angles 
Find  out  by  ttacihg.. 


Congruence  of  Angles 


5. 


Name  the  angles  of  ASWL 


A  LW6 


\  s 


Z.-CQN  is  congruent  with  Z.  WS  L'  . 
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fWffl"  SfeSEgi'     To  introduce  the  idea  of  a  right  angle ;- 

Vocabulary:    Righfr  angles  (Review)  rectangle,  square, 
rectangular  region,  ^square  region. 


Materials:     Piece  ot  cMp^oard  for  tracing  right  angles, 
rectangular  picture  frame,,  tracing  paper    •  ♦ 
"^BBd  olktag  straightedge  for  each/ child. 

Su&geste<^^oo»dure  s  k  > 

On  the  chalkboard,  dray  right  angles  in  several  positions. 


a  Explain  that  these  angles  are  called  right  angles «  Ask 
the  children  to  describe  them.    ("They  are  square*  corners  " 
etc.)  *  » 

Discuss- whether  all  right  angles  are  congruent  to  each 
other'*  (Yes,  the'y  are.)    '  ^ 

fjave  the  children  look  around  the  room  for  objects 
suggesting  right  angles.    There  are  many;    corners  of 
wall?,  floors,  'doors,  windows,  desks,  sheets  of  paper, 
etc* 

To,  describe  a  right  angle  exactly,  draV  the  following 
*  figure*  on  *the  chalkboard;  here,  points    B,  A,  C    lie  on 
a  line,  arid    DA    is  ^perpendicular  to.  BC. 


,  1 

o  o 

*• 

c 

\ 

1  B 

• 

A 

c 
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Tell  thechildren.that    B/  A,    and    C    lie  on  the-  same 

•  line.  'Have  the  children  tell  you  that  -/DAC  .and  '/DAfe 

are  right  aj^les.  - 

t 

^  When  two'  right  .angles  are  placed*  nb*jck  to 

back"  along  a  common  ray  (AS),  their  other 
fays    (Sff  ana-  5S)    form  a  line  ((ST).  t 

The  children  canHest  this  "by  'lining  up  two  desks  or 
two  sheets  of  paper,  along  aycotfmon  edgs...  Have  them 
point  out  the  two  right  an/lesr  the iv>  common  vertex, 
th^ir  common  ray,  and  the  jline  formedJ)y  thei^pther 
two'r^.     .  fle        -  .  * 

Draw  a  rectangle  on  the  chalkboard.    Remind  the  'chilr 
dren  of  the  word  "rectangle".    Display  the  picture 
frame.    Show  the  four  sides.    Have  the  children  jg.nd^ 

,  other  examples  in  the' classroom:    the  edges' of  .the  /  . 
desk,  dc^r,  window,  etc.    Ask  for  a  description  of  a 

'    rectangle.    Direct  discussion  to  generalize -that  it  is 
"a  polygoi^ith  four  sides  (and  four  angles),  and  with  ^ 
all  angles  right  angled        ;  4 '    t  ^ 

^ave  the  children  observe  that  opposite  sides  of  a 

rectangle  are  cotfgnient.  *  Have  them  test  this  by  fofdtfihg 

[    asheet*of  pap£r  W  Match  up  opposite  tfdge^I^    ^  yy 

/    \     ;  :  ">  ...  ,    V  ^ 

Dis'tinKUish. for ^he  . children  between  the. reWangle.r\-,  „  A 

its^lflmade  yp'of  line  segments)  and  -the, f  ttislde*  Of  \ :  '# 
the  rectangle  (the  pert  ^enclosed  by  the* rectangle); 
Illustrate  by  *hading*the  inside  of  the  rectangle   /  ' 

*  drawn  on  the  chalkboard.'   The  two  together ^th^;- ^ r 
rectangle  itself  plus:  the*  iriaidi--fprm  what  .we  'call  a  * 

m  •   rectangular  region.      *     ■  #  **£f* 


Draw  a  diagptfal  of  the  ^rectangle  and  show  how  it  forms 
two' triangles  with,  the  sides.    Each  of  these^  triangles 
has{./one  right  angle.    Likewise,  the/diagonaL«cuts,  the 
rectangular  region  into  two  triangular  regions  (having 
the  diagpnaT  in  common').    Discuss  whether  these  tri- 
angular regions  are  congruent.    (Tney.-.are. )  *** 


Remind  the  children  that  a  square  is  a.  special  kind  of 
-rectangle.    A  square-  is*a  rectangle  whose  four  sides,  are^ 

all  congruentr  If  helpful,  refer  to  squares  as  l!squafe 

.♦•'«..  •   ■•  /  s 

K rectangles".  .*  1 '  1 

s       •  * 

A  square  plus  the  inside  of  the  square  forms,  a  square  ~  ; 

-  region.    Floor  or  ceiling  ,tiles  are  good,  examples  6f 

square  regions.  'N^ 


■4 


Pupilts  book,  pages  210-212 


Ideas  * 


If  y  when  tw<j  congruent  angles  are  ^place^ 

"back  to  back"  along 'a  common  ray 'and  their 

♦ 

other *rays  form  a  line,  then  the  two  ' 
angles  are  right  angles. 


Example .  1 


The  pupils^  should*  pick  out  the  right  angles 
by  observation.       ^  *  ' 

Pupil Is  book,  page  213  *  "  - 

Ideas  ; 

A  rectangle  has  two  pairs  of  congruent  sides. 

*  *  . .         •  *t 

t  A  square  is  a  rectangle  with  all  four  sides 

congruent. 
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Pupil's  book,  pages  214-21^ 

Ideas  « — ^ 

J       '  x  Two  geometric  figures  are  congruent  if  they, 
have  the  same  size  and  shape. 


Page  21k 


The  pupils  should  judge  congruence  "by 
observation.  1 


7 


ERJC 
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HightAngles  ;  ; 


,  g^tght  Angles 


1  1    1   J  ?  9  

3.:  ' 

-  4  '            '       ,v                          -  ' 

9 

*  >' 

N  •      ,                         *  D 

 ^ 

««  • —  '  »  - 

- — • — 

N 

J    Do  K/R,  and  N*  lie-on  a  lii*e?*  / 

'  <& 

)  No 

/    fs  Z_DRN  congruent  with  Z_DRK?  ' 

'  Yes 

Is  Z_DRN'  a  right  angle?. 

Yes' 

Is  Z.DRK  a  right  angle?  .  • 

• 

Yes 

4. 


I.s  Z.GLV  congruent  with- Z..GLP?  (Yes 

,Do  -P;  U  and  V 'lie  on.aline?  /.  Yes 

•Is  zjSBfca  right  angle?- J^k  ' ..  Yes 

Is  Z.6LF  .alight  angle?..       •    :  Yes 


No 
^No 
to 


'Right  Angles 


i 
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.5,  How  many  right  angles  does  each  polygon  have? 


None  I 


3.  ® 


4  A 


None 


i  Q  3 


V 


None 


.0 


None 


;0.. 


None    1,  2 


(Nong)  1,  _  2 


3,'  4 


V  ' 


"  0  :' 


3  -4 


er|c  1 


¥  t 


L  Here  is  a  rectangle. 

">  .  A 


1  i 


B 


AB  is  congruent  with  DC 
AD  '  is  cgngruent  with    SC  .• 


Is  AB  congruent  with  AD?  ,  Yes 
Is  the  rectangle  a  square?        .  Yes 


as; 

15? 


2..  Here  is- a  square  region. 


H 


•J  > 


IF  -  is  congruent  with  _£6_,    fiH        and  ■  Jl^_% 


21 


k5h  • 

>  \ 

Regions 

*  V 

4.  .Here  is  a  rectangular  region. 
•'.    jMe  a  tracing- of  AQRS.  ; 
'  '   *  Mark  the  points  Q,  R,  atid  S  on  the  tracing. 
Fit  thelracing  on  ASTQ.*. 


QR-  is*  congruent  with  . 


.  RS  is  congruent  with    TQ  «t 

;'  f  4RSQ  %  congruent  with    TQ  S. 
L  SQR  is  congruent  with/Q  ST  . 

i 

AQRS;  is  congruent  with'  -A  S  Tgl  , 

The  triangular  region  QRS  is  congruent  with 
tKe triangular,  region  ;  STd  '  ■ 


215  4  60/ 


. "  Chapter  VIII 
•ARRAYS^D  MUflTIPLICATIQ? 


<  Background  * 

,    *         Section  VIII -f  reviews  the  idea  of  array  (intxdv. 

..  tfuced  in  Chapter  VIII  of  Book  i)     An  array  is  a  \ 
-  *       rectangular,  arrangement  of  objects  into  rows,  e,ach  row 
,f,v'    «       containing  the  same  number  of  objects...  Shown  below^   {  \ 
xis  an' array  of    3^, rows,  each  row  containing  ,  5«-octs. 


% 

.  t 
A* 


x   x    x    x  x 


x    x    x    x  x 


x    x   .x    x  x 


.?..»Tne  objects  In  an  array  are*  usually  cabled,  elements.  *  \ 
.  .  The^e^bjec-ts  •ne.e.T  not  be  »all  alike  ^   For  instance, 
'  here       another  array,  consisting  of    2  ^.rows  of  3 
*;.membe'fg- each:  *       *-  *  . 

'  .*  -'O-  A  •  . 
....  .  A  •         ,  ;: 

•      -  •  -  1  1 ' 

5^ r  ..i^tays  may  .also  co#sju^of  rectangular' arrangements^ of  h 

^^:V'!;-Nv^-"*>^r-* ^-;^^4^^^"",^ar<5  9^^"c^^  <tf  "blocks  on  the  floor,  or.   '  ,     *  '  . 
"  >  ^,v^%w^r;S  ia»]a  tcabinet,  or  panes  in  a  window,  or, compart- '  ,  »*\ 

meat's -in  a  cairton,  e$ci."* 

^  iU^  .  .\v£C  >~  "7  V    : .  •  •*"!" 
?  ;1^>?V  >.A.-Aii/.a^ra^,'df.  *3'  j-rows  .. 


i^t^^5:'  j^Sfl^fiP^*  *°  a^  a-  .2  ]£•  5.    array .     ,An  array 
il^^^s^'^^^^T?  flPy^*^  'row^Vas  ijVthV  case,  of  the    1  ■ 


.-of    5-  -elements  each  is  * 

by 

.array  below,. 

i^;^*^  ^    /l/^^5?Jie  ve^may  hatfeli'  "V  fcy    1    array:      •  ,y 

/  ^      v        -  ' 


*     We*'Study  arrays  because 'they  help,  in  understanding 
multiplication.    This  is  taken  up  in.  Section  VTII-2. 
The  product    3  X  4    is  defined  as'  the  number  of  members 
iri  a    3  by    k    array,^  Other  products  are;  defined 
•similarly."  The  terminology  parallels  that  for  addition. 
Just*  as  we  say  tha't  the  sum  of  the  numbers    3    and  4 
is    7,    and  write  K  )    j  ? 

we  say  that  tjie  product  of  the" numbers,    3>  and    4  is 
12,    and  write 

;  3  X  4  =  12.  \  .  i 

Section  VIII-3  de^als  with  several  simple  properties 
of  multiplication..  First,, for  an/  whole  number  n,^ 
a    1    by    n    array  and  an  >%   by   1    array  each  have  « 
n    members.    From  this  we  get  the 'multiplication'  equations 

'  •      \  r 

"*      ,  *         »  > 
•  / 

1  x  n  =  n,  •     and        n  X  1  =  n. 
*  *  « 

1  An  equation  lift        .  / 

3x4  =  4x3* 

illustrates  the4  commutative  property  of  multiplication: 
either  order  of  factors  yields  the  same  product. 
(Recall  that  we  have  already  met,  in  Section  11^ 
of  Chapter  £l,  the  cdmmutative  property  of  additidn^ 
in  accordance  with  which    3+4=4+3.)    To  see ^ that 

3  X  4  =  "4  X  3    amounts  to  observing  that  the  number 
of .  elements  in  a    3  *K  array  .is.  the  same  as  the  , 
number  of  elements,  in  a    4   by  ^3    array.    This  is  evident, 
since  turning  a    3  >  by  ,4    array  up  9x1  end  yields  a 

4  by  3  array.  For  any  wjiole  'number  it,  a  0  by  ^ 
n    array  has  no  elements . because  it  has  no  rows;  and  an 

n   by    0    array  has  no  elements  because  each  Qf  its  rows 
has  no  elements.  This  "leads  to  the  multiplication 
equations  ;  ,  * 

0  X  n  =  0       and  *     n  X  0  =  0.  *  , 
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Section  VTli-4  introduces  the  distributive  property 
of  multiplication  aver  addition,  according  to  which, 
for  instance, 

\~        .  ,    -k  x  (5  +  2)  =  (4x5)  +  (*  x2) 

and  ' 

...  _  '  (5  +  2).xW  (5.x  4)  +  (2  X  4) 

This  is  \ised  at  once  to  generate  new  multiplication 
facts  from  old  Ones.    For  example,  we** can  obtain  4 
J*  X  7  s  28-  frd>m    h  x  5.=  20    and    4  X  2  =  8    as  . 
follows :  , 

 r     li  x  7  *  fc,x  (5  +  2) 


;      *  =,2o  +  8        .'\  '\^t 

=  28.  ' 


VIII-1.  'Arrays 


Objective;    To  review  the  idea  of  grray.  - 

Vocabulary:  'Array,  row,  element,  member.- 

Materials:    Arrays,  objectsfor  use  on  the  flannel 
board,  muffin  tins,  partitioned  cartons 
/     ^  (egg,  soft  drink,  etc.)  small  manipulative^ 

objects  (l^  for  each  child),  hundreds 
board,  squared  p^per. 


Suggested  Procedure: 

'Look. around  the  room  for  rectangular  arrangements. of  '  *  [ 
objects:  ..the  drawers  in  the  file  cabinet,  window  "panes, 
desks;  in  the  room,  etc*    (it  may  be  advisable  to 'pre-arrange 
objects'  such  as  pictures  on  a  bulletin  boaroL )    Call  _ 
attention  to  ;these  rectangular  arrangements:    Look  at 

drawers  of  the  file  cabinet. 
•  Notice  that  the  drawers  are 
in  rows.    How  many  .rows  £>f~  * 
drawers  do  you  see?  (in 
the  picture  at  the„le£t,  3# )  |#_, 
How  many  drawers  are  in  each 
row?    (2)    How  are  -the  panes 
in  ou'^windoWs  arranged? 
How  many  rows  of  panes  are  . 
— in  each  window?    How  many 


panes  are  there  in  each  row? 

.' '      *  ** 
*Fj^d  some  arrangements  irv  the  roomfthat  Ire  not  rectangular 

such'as_-books  on  ' shelves,  or  use -a  flannel  board  to 

display  the  following:  *  '       '  » 


Ask  whether  the  objects  are  arranged  in  rows.  Ask 
whether  there  is  ;the  same  'number  of  members  in  each  f 
row.    'Call  attention  to  the  fact  that  this  is  the  real 
difference  between  a  rectan&ular  arrangement,  such  as 
the  arrangement  of  window  panes,  and  the  arrangement 
surff  as  ^that  of  rows  of  books  with  different  numbers 
of  members  in  each  row.    State  that  a ' rectangular ^arretnge 
ment  is  Called  an  array  find  write  the-  word  array  'on  '  ,* 
the  chalkboard.    Be  sure  children  do  not  confuse  array  , 
with  ray.    Have  the  various  arrays  in  the  room 'mentioned 
again  as  examples  of  arrays^   Also  indicate  that  the 
objects-  in  an  array  are^called  elements  or  members  of 
the  array.    For  example,  each  window  pane  is  a,  member 
of  the  set  of  window  panes ~in  the  ar^rav. 

Hold  up  Nan  egg  carton,  with  two  rows  for  six  Qggs  ^ach, 

^         The  eggs  that  were 'in  this  carton  were 
x  V arranged  in* rows, 

HJow  many  rows' of  eggs  were  there?_  (2*) 
Did  we  have  the  samek  number  of,,  eggs  in  eacft^ 
row?    (Yes.)        /  ^ 
How  many  eggs  *were  in  each  row?    (6-0    #  ~7 


Describe  the  array  as  a'   two  by  si#   array,  shoving 

-   1 

that  the  "two"  refers  )to  the  number  of  rows  and  the 


*dNh< 

"six"  refers  to  the  .number  of  members       each 'row. 


i  ro* 


^Have  other  arrays  ^escribed:    the  file  cabinet,  as  a;. 
"three  by  two"  array,  for  instance;  the  window  panes, 
pictures,  pennies  arranged  ih^many  rows  with  two         <  ¥ 
pennies  in  each  row  to  be  described  as  arrays,'  other 


.objects  in  rows  with  five  members/  etc*     m  * 

An  empty  soft  drink  casev  and  .muffin  tin  illustrate- other 
arrays  familiar  to  children^     5    .  , 


How  many  rows  are  there? 
,  «;How  many  members  are  there  in  each*  row? 


'How  could  you  describe*  this  ar&J? 


illustrate  on  the  flannelboard  the  idea  that 
objects  may  be  arranged  to  f om  ilMicray .    £or  example, 
a  set  of   8    objects  can' be  arra^Pd  to^orm  a    2   by  ^ 
k    array  or  a  %   by    2    array — or  an   8    by  Kl  m  array 
'or  a   1    by  *8    array.    (Arrays  having    1    row.  or  1 
member  in  "each  row  will  be  given  special  emphasis  later.) 

Have^each  child  use    12*  objects  to  try-  to  form  arj^ys 
independently.    Keep  a  recor^,  on  the  challJtooard  of 
the  arravs  made:,  i  *'  V 


'  Number 
of  rows 

4v  1 

Number  of  >  . 
members  in  ' 
*   each  row 

#  Kind  of 
array  "3 

m  1' 

Number  of 
*  members  in 
the  array" 

6' 

2 

3 

*    2  ' 

6 

1  * 

k  .  V 
12* 

^  r 

s  6  .  by  2 
«    hy  3 
'  2-^by  6 
12   by    1  '-f 
'  3   W  k  ' 
1    by  12 

12  ' 
12 

.    12  -  * 

<  ,12     '  • 

1ft 

AsIc  children' what\happens  when,  tjiey  try  to  make  an 
array  with  ;5    rowsX^CanJ t  do  it;  oile  row  doesn't 
hav^e  fi^e. members.)    Repeat  for  J^rows »and '  9  vrows.  * 
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Further  Activities : 


J 


1.  gave  children  bring'"  to  school  example's  of  "arrays. 

0  * 

Prepare  a  bulletin  board  display  using  egg  cartons 
paper  disks,  or  other  objects  showing  arrays.  ' 
N  Use  HescriptiYte  labels  (2    by    6-*  array,  etc.) 
which  can  be  replaced  by  equations  as  the  chapter 
is  taught.  " 

2.  !^ye  children  use  ,  squared  .paper  to  show 
arrays  which  you  describe: 

,lUse  red  crayon  to  show  a    6    by    5    array.  Use 
blue  crayon  to.  show 'a    5    by    6>  array." 

Pupi* 1  s  book,  page*    216  -  217: 

Children  are  to,  cross  out' the  pictures  which  do  not 
show  arrays. 

.Pupil's  book,  pages   2l8  -  219: 

This  will  probably  have  to  be  done  as  a  class  activity 
Children  are  to  match  the  pictures  of  'arrays  with  the 
appropriate  description,  filling  the  blanks  with  the 
letter  Reside  "the  picture  of  the  array y*arfd  tellifcg 
/how  many  rows  or  members  in  each  row  the  array  has. 

Pupil1 s  book ,  page   220:  • 

This^rpage  provide^  further'  practice  in 'describing 
arrays  a,nd  in  finding  out  how  man^members  are  in      '  * 
the  array.  •  ^  J    .     .  y  ^ 

PupAu  book,  page'  221f       '\  * 

Children  use    X*s^  to  show  arrays  mentioned,  and  fill 

blanks  to  describe  arrays-, 
i 

;  • 


♦ 


Arrays  « 

Cross jout  each'picture  below  that  does  not  show  an  array. 


□  o  o  a 

AO  X.8  '. 
D  O  M  Z 

06  Y  ft  t>  " 


)\X) 

,1 

XX] 

(X 

<xx 

; 

*  T 

( 

***** 
***** 


OOOOOQ-  • 

"o-  000,00 
•  00-0.000/ 
000000  '• 


216  4  6  0 


J* 


«  j 


Arrays 


'Cross  oat  each'picture  below  that  does  not  show  an  array. 


*X  )S 

# 

-x 

V 

'x 

x: 

X 

X 

,  x'x-. 

X 

rx  - 

*    X  .x^ 

X 

X 

x> 

/                -  g 

J  

Q 

Q  Q 

•  . 

r~z> 

*  .  Q 

O  O'.  Q. 

* 

-. '    .  / 

»   A  .  A  A  '.p 

□  •  □  □.  A  " 

•  "Q  •  K  'C  A ' ' 

•  *□.  A  A'P  . 


4> 
V4 


/ 


•  ,  *     •  •     •   »  '  *  • 

> 

7T 


-  J 
-Arrays 


V  i  .'V 


M   0  0  0  0  0  0  "* 
0  0  0  0  0  0  , 
0  0  0  0  0  0 

.     0  0  0  0  0  0' 
0  0  0  0  0  0 

R                         -  * 
D 

.    .    ...  * 

'  c  s 

'       □□□□□  : 

0;d"DD     .  ' 

u    X  x  x  X 

'  .xnx 

X  X  X  X 

* 

*** 

 j   p—  —  • 

F  • 

OOQO,.1 

 1—  r  —  J 

.A  A'  A  ,  ; 
"  A  "A.  A.   /  ,  ■ 
*  .   .  A  "A  *  A 
A  A  A 

H    '  M    X          '  v 

.  •"     .X     ..  \  <K 

9 

•ERIC 
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218 


\ 

\ 


Match-each  picture  on  page  218  with  the  sentences  that  describe  it: 
Fill  the  blanks.  .    '     ,      .       .  v.    •    •  ' 

■  r'  .  T'-;  "    ■  ■ 

Picture      Qj  ,  has  3  rows?  There  are  4  members  in  each  row.  ' 

Picture  '(^,  does, not  show  ah  array.  It  does  f)Oi:  have  the- 
same- number  of  things- in  each  row.  -  1   ■  *. 

•  •    )'    .  ,  ■  .•      ■.  • 

Picture'  *A     shows^a  5  by  6  array,  It  has  5  rows, and 
members  irr each  row.  '  *• 


Picture     fi     shows  a  6  by  5  array.  It  has    'S^    members  in 

each  row  and 4  -  ^      rows.       •    *  % 

•  »••»      ■  .. 

'  '  '  .* 

,ftictute<  Q   I  shows  a  4%,  3  arra£  It  has    ^/      rows  artd~' 
members  in  each  .row:  ■*     ■     *J    ■*  ".*  v  ^ 


Picture^  shdws  a     ^  byvl  ^array.  It  has 

and   •,  //     .member ;  in  each  row.  •  > , 


^   ows 


Picture  ' £     shows-  a'  3,  byy  3  array.  ,\t  has  3  members  in 

each  row  and.           -tows.'1  >     *          '  y 

Picture      a1-  '  shows  a  1  by  4  array.  I,t  has  members  in 

eaten  row^nd  •>   /  •  -    row.             ;  :  •  •'  » 


•2: 


.  Describing  Arrays  v 

'  '  ©  d  O  O 


•-  % 
> 


Number  of  rows: 
.  Number  of  members  in  each'  ' 
row:    >  n 

This  js  a  by  :  t  array. 
,  This  array  has  4  2 1  members. 


♦  •  #• 


to- 


X  X  -X 
X    X  ;X 


Number  of  rows:  j_ 


Number  of  members  in  each 

*•  ■.'*'*' 
'  row:    3  . 

»_  — — '   .  ■ 

This  is  a    X  '  by    g  array. 
•  This  array  haft  '  b  members. 


|  ^  □.□•(3D  Q 

f.:.-.ppt30D  ■• . 
rVbobsd.:':* 


m    Number  of  members  in  each  •.; 

•  row:     o        „     >  -  \ 
 :    ~<      •     .  , 

NUmbefr  6f  ta§i     '3j  ■ 
This  is  a  ,  ■  ^  s  by  (  ^  array! 
'  -  This  array  has.\  /5~~  members. 


i- 


v-'-AAhAMA'''  -   -  *.• 

i*V#  '  Jry^-    WrT-'      ■  '    f-Nmnber  of  «rows:    .X  • 
Efffr  -   A'  A  A*  A,  A'Ay^h-B,fe  ■  7  'aPr^. 

iv"i>--' VV© . '        r  ThHi-ar-ray'tias^  -12./  members. 


\ 


Showing  Arrays 
Draw: 


ii  r 


An  arra^that  Has  4  rows  of  X's 
with  5  X's  in  each  row. 

•  t-%  x  x  x  ■• 

*XXXA . 
XA'XXX 
XX-XXX   .'  . 


We  calf  this  a  ^ 
'  array. 


by 


Ah  array  thai  has  6  rows-of'X's 
•with  4  X's  in  each  row.  <• 


S 


xxxx:  -■• 

'xxxx  •■ 

\*xXX'  • 

X  X'X  X  .  • 

X%xx 


  ,     •     y  \S 

-We^call  this  a  ' '  4  ,  -by 
y     array.   -  : 


U67 
/ 


An  array  that  has  3  X's  in  each 
row  with  5  rows. .  .     "  ^ 

Xxx  ....  _ . 

•■  -X       •  . 
XAX 

; .  xx  X  . 

•  *  "• 

We^a'llthis  a '_  ^7^rt  * 
x^   '  array.' 


Ah  array  that  has  6  X's  in  each 
TOWiWith  3  rows.  -   *  \ 


We  caifthis  a' 


^  '  array. 


ERIC 


> 


o 


The  Number  of  Members  in  an  Array 


j 
\ 

j 

! 

f  1 


.Children  learn  to  identify  the  number  of  objects  in  an 
array  by  counting  by  rows  and  by  addition.    At  this 
time  we  do  not  want  to  associate  multiplication  with 
arrjays.  '  s  '  .  * 

Using  arrays 'described  in  fection--.  1— window  panes,- 
books,  tiles,  stamps,  muffin  "tins,  egg' cartons,  etc,!--  £ 
use*grocedures  similar  to  the  following,  ^ 

*"•♦.'•.•  ^ 

Hold  up  the  egg  carton.    Again  have  ti\e  array  described 
(two  by  six) .   ^en  ask  how  many,  places  there  are  for  f  * 
eggs  in  the  carton    (12) .    Ask  cMldren  how  they  can  ^ 
find  *£he  ^number  by  count ihg,  an4  by  addition.  Krite 
an  addition  »sentence'  for*,  finding  the  number.'  (6  +  6  ^  12.) 


Likewise  count  by,  five,  threes,  sevens,  etc.,  "to  find 
the  number  o£  members  ih\  other  arrays.  "Also  write 
addition  sentences  that ^can  be  used.  * 

Use  the  hundreds  boarcl.>  *Blo'cK,off  sections  and  count 
the  number  of  objects  exhibited.    For  example: 

Count    k,  8,  02,  16,  20 
as  you  move  dawn  one  row jjfc 
a  time.    Also  add:  * 

,  h  *  k  +  %  +  k  +  h  =  20  : 


0000 
0  000 

.  oooo 

0  000 


Pupil's, book,  pages    222  -  223: 
*These  pages  may^beHised  at  this  time. 


i.  n 


- )  j-.- 


•Ihis-  is  a     fo  <  by  Z 

.Count by  2's.'  ■     < '.'  '{^:y'&'';j&:*. 

X'  JL  Jlj  ._#>; 

"Phis  array  has,, :-./ me teferst-' /  :  - ■ 


v.".;.  □  qerao  ' 
•  .-  oam 


his  is  a. 


Count iyS-^i.  ;~r 


U70 


»  f 


4 


;'  *  Counting  Members  0f  Arrays  . 


4 
* 


OOQOft 

oopo 

;  o  o  6  0; 

"O  <S  OO 
OOiOO 

ooffo 

OOOO 
00  00 
OOOO 
OOOO 


'This  is  a /  /I  by".  ^  array. 
Count  by  4's. 

jL  JL  U2lj  jL  -M>' 
j£     1L,  J* ,. 

This  array  has   40  members'!  . 


i. 

4— 


Thisisi  ,  "Z  -  to:-,  r  array:-' 
,  Country  7's.  j      '  \ 


Jv 
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■1 

1  *• 


V 
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.  v     •  VIII-2.    Multiplication      -  ,  * 

.Objective:*   To^develop  1>he  idea  of  multiplication. 

^  Vocabulary :    Factor,  product    (Review)  multiplication, 

^    .        •  •  '  *  times  X symbol:  •  x) .  *  -      1  ft- 


Materials:    Materials  for  flannel  board  and  other 


T' 


objects  f or  *s joying  arrays*  ■  r 

Suggested  Procedure: 4  fc  t  ^ 

V-    "V.  *'    N  '! 

,  Place  on  the  flannel  board  a  set  of    3    objects  and  a 
set  of        objects.    Jcjin  tne  set  of ;  ^5.%  to  the  .set  -  * 

of    f.    Have  a  child  tell  what  you  did,.-  Ask  what  \ 
equation '3^6- suggested  by  pitting  these  sets  .of '  objects  * 
together.    (3  +  5  =  8.  Y  Write  this  equation  on  the  ,  \ 


v   ■  /  chalkboard . & 


i      1  Discuss  the  'kind  of  equation.  -•( Addition.)  ;* 

^  '  ;    Remove ; the  matefials\  3f|om  tl^e/flannel,  boaV^' and. replace 

/>  .  '  v*Lth;V"3    by  '5T^^ay*>   Have  tyelajrajr"  ijescrited . 

j  ».  V     (Three^by  five  *arra#,)^  Ask  howra^n^members  are  in,  ...I 

/  ! tV  the  drra^  ;(l5-)  " '  5  i/'  i/^jZ  '       f    ,  '  ' 

;'        J  -  -     '  '/^  f'4      ':r     -  °-  ■  v 

{  *  v*   |We  have  tee  number    3'>    for  the  number  of  *  \;\ 

i"  »     -        rpws,  an3  |the  numbe*  -/ 5,    for  the,  number  * 

"  \  f  of  members' sin  each.roji..    We\have  15*  for_  0  \ 

it*'  ;  ,   :|        >•  »        *  S  *  ' 

\      *         /  'the ,  number- of  membfeXs -.i%'**he  ^rrafj^.>  We  *  ^ 

*'  >  x  :  '  '  ,}  '  '  '"/;>'"      /«'  *' /   "v.        *    *V  /' 


can  write  lan  8equatiop^^^,^hJLa^'ea,.#  \ ' 


V  '  i 


Jfe  say  t^ajb    3    times^^^s^jfc^/.  ;We  ban  ^ 
^,  *   ,  wVite  am  equation  us4.hg  a  'd&t)M  instead       '  ^        v  , 

i  '  of  the  weird  "timefe"  .  .  We  wr^'ge^pS  x  5  =  3-5  ' 


We  call  >  3'  x  5  =  4.5*"  4  'multiplfeStion  >  .  ^ 


^       -  ?  tl*  equatipni   .  "  -  ,       "*  y/'A    '  * 

if    ^         &  Notice  that  when  we  add  thelfeair  of  numfcers  x 

•     *  2f"  5^    we  ge"t  '8.    Wheg/'sie^imaltip^y  * 

I  that  pair  x>f  numbers,    3.  ahd    ^*-we  get 


.ERIC      .  :^      !    •    ^    V  *  VV 


V 


^  Efluattqnsr  -;  ^./■W-v  • ■■'•v£"'' :  wv 


1  ,rdws.' 


>cV2  •     .*        •  •  t"  *:  9\    ■  *»••»•.*;  • 


>> .  v  members  in  each  rbwr 

'       .1.  *W  '  - 

•  *    I         members  in  the  array 


Equation:  S.^;^  fvL^ 


Z  \  rows  .  ;•;  •  *    (  - 

_.  ,5T  members'*  each  row 

,/^  members  in  the  array 

Equation;  2  X  &  ~ 


T 


X  :X,  X 
X  X.  X 

x>*x 

X  rx  X 


X  .'X  X 


ERIC; 


members- in  each'  row . 

members  in  ffie  array 

;  Equation: .  (0  X  3'*^  If  ; 

r  ~ 

2247,9  . 


•  1 


7  .  ^ 


rows,      ...  / 
X    members  in  each  row 


/O  ■■  members  ih  the  array" 


/Equation:    ,5"X  1  ~ /0  ■ 


rows 


•jfc ; .    ,       members  in  eacjvrow-  ,n 
/Z  :  members  in  the'ap-ay  . 
r;Equation:   ;  &  ~ /2i  „ 


cows 


,  □  □  CD-D-D  '-.  ^      *  *  ■  h 

;       members  m  each  row1- 
'   D'D'DO  D-  '^ML  .members  in  the  array 
'     '       .  '  Equations:  ZAJl^ML^ 


A/, 


— j — '  


^  rows  *  •    :        •  j 

  a  . 

,    7  x  members  in  each  row  * 

7  '  memj)eri-inthe"arhay  ' 


Equation: • ' 3  -X  /  * 

-W— 


/it 


Multiplication  Equations 
Write  the  equation  for  each  array: . 


2  x  7  i  14 


...0  "0  0 
•0'  O  O 
6  0  O' 

v  d .  b  .o 


\ 


%J§tMM. 


ERIC  ,; .-  ' 


A  A  A  A  A 
A  AAA  A 
A  A  A  A  A 
AAAA  A 
AAA  A  A 


:    O     O  < 

.  -  O.  O 

-O  o  . 
o;-o' 

■  ■  :3rx  z= /S. 


■  . •  •  481  ' 

.       .  «  226 


4  * 
4*  ' 


-  V 


Products  and  Factors        •  •  ,  ^      *  A 

Now  children  learn  tAat  just       addends  and  sum  were 
used  to  name'  numbers,  in  an  addition  equation,  we  have 
names  fo£  the -numbers  in  a  multiplication*  equation. 
You  first  may  wish^to  review  {the  names  given  numbers 

.in  addition  equation©/  FoV  example,,  in  the  equation^ 
5  +  3  s  8,  *  5    and  ,  3    are  called  addends  and    8  ■  is 
called  the  sum. /Then  explain  that  in  a  multiplication 

^equation  such  as    5  X  3  «  15,    5    and  *  3    aire  called  u% 
factors  and    15    is  called  the  product. 

Review  the  equations  that'have  beeh' written.    Ask  ■ 
children  to  name  the  produc^^ Bach'  andHhe  factors  , 
for  each  product.  •  , 

Use  bther  illustrations .    Have  children,  name  the  three 
numbers  suggested  by  the  arrays.    Write  equations. 
Have  childrqg  name  the  product  and  its  factors.  \ 

Pupils  book,  pages    227  -  238:  .    ^  - 

First  the  equation  is  written.    Then  <£fte  prpdjutct  and 
factqrs  are  named. 


.  v 


4  k 


.  Productsand  Factors  • 


:  '  ;?'.?  ?.  ?  ?:  ? 


Equation:' 

froduqt:  ^    /  2. 


■  Factors:     ■    %  ,and    ^  •* 


to  •  o .  •© 

(2)  £>  (D       .  * 

(JD  <D  (£) 
■'©  O,  .<JD*       • , 
Equation:    '  JTK3  ~_Mj_ 

Product: 


Factors: 


S-  .and  3 


a  a  a;av  < 

A  AAA'' 
>  A  2<VA  A/ 


3         =:  /I 


.Product:-  " 
Factors": 


J2± 


.3   "and  V 


Equation:    4  X2  ~  ? 


Product: ,  / 
Factors.-  /  • 


*£  and "  g 


/ 


/ 


.  xf.  £  j}-  .  ; 

»  #  £  ,  •  « 

Equation:  X  3  -  /ff  • 

Product':  ■  /_£     '  ..  ' 

factors:   ''  ^nd    J  x 


OQ'O.OO'OOO 

oooooooo 

-  V.  t 

Equation:   2  K  $  ? 
Product:  •-.,-/£ 
Factors:       ,2  and 


'Prpducts  and  Factors ."  . 
Fill  the  blanks. ' 

— h8-  , 


•Equation: ,  j%  X^Sjz  /&~ 
Product:  j£" 
Factors:      „3,  ^and  S~  * 


ob  0.00*0  b*Oo 

0  00000000 
000  000000 
OOO.OOiKOOO, 
0  0  0  0  0  0  o  op     •  , 

Equation!  IfK  ^  '  jS 
Product/   \     '4S~ .  '•' 
'  Factors:!     'S  and  £ 


Equation:  _ 
Product:  ^_ 
Factors: 


7  and.  V 


0*  0'  -0.  0 

o  ov'o.  d 

0  0  o'o 

0  0  0  0 


Equation1 
Product: 
Factors: 


-  .4^-  antf  jj^j 


.1)00  0  6 
•'00060*  1 
.  JU)  0  0  0  •  «• 

o-opoo 

00000 

00000 

Equation:-  /s'z-Jtf 
Product:  . 


Factors: 


^   and  S~ 


T 


31 


*** 
*** 


Equation:,'  'jjj££j£  ,: 
vProduct: '.  Vjgy_i     .V'  . 

*        *  ~  '  — T   1  1 1 

Factors:     ••<?    and. "J? 


I  * 


,^ ,  -228 


484'  .  ' 


*  o  J 

VIII -3.    Some  simple  properties  of  multiplication  % 

Objective:    To  introduce  the  commutative  property  • 

of , multiplica^on^  and  to  discuss  products 
in  wfoich  a  factor  is    1,  2;    qr    0.  .' 

Vocabulary:    Commutative*  property  [at  the  teacher1  s 
discretion) . 

Materials:    Objects  ,for  flannel  boarcl,  manipulative  x 

*  objects  for  children,  form  for  multiplication 

*  table  witrh  numeraljs*  at  top  only. 


\ 


T~he  commutative  property  of  multiplication^ 
.  SJiow  a    3    by  >6    array  /on  heavy  paper.    Have  a  child 


give  the  equation  -that  shows  the  proctuct  of  the  numbers 
3'  and*   6.    ,(3  X  6  =  18.)  ,Writfe  the  equation  on,* the 

chalkboard.    Under' it  write    6  X'3  -   .    Then  turn 

the  paper  so  as  ,to  display  a    6x3    array  to  help 
children  see"  h^w  they  can  complete  this*  equation*4 


6/ 


3  - 


children  whether*- tne.prpduct  of  6  ^and  3  is  the 
same' as  £he  product t  of    3    ana    6.    Write    6*x  3  =  l8! 


-.485 


cni-Lare^  ^arrange 

ar,rays  on  xne  ixannex  &08.ra 

whether*  or  not 

•=3X2-   •        1           ■ .( 

' '  Iix6 

•  7.  K  3 

=  3xr,,   . .. 

2.X  5 

4\ 


Help  children*  to  generalized    Changes  «in  the  or^er'  in 
wjiich  two  factors  are  us'ed'w^ll  npt  affect  ■  the  'pr'bduct^ 

Pupil's  book,  page  '   229:   *'    •  .  :  . 

-  -      ■*  ,     _  *>  •    ,    .  / 

f.    Children  are  to  draw  assays  which  illustrate  the  oora-^  • 
mutative  projaerty.    . }  v  ? 


^  Pupil 1  s.  book,  pag£      23O:       *  "  *  *  -     *  • fr  ' 

(QptionalX   fnis  pa~ge,(  for  mor,e  able  pupils,  shows 
.    the  relation  between  mult^plicatiQn  and  addition,  and 
Vv.    emphasizes  the  idea rof  the  Commutative  property*     ♦  - 


* 


J; 


Jo* 


•Sc.,  .  ... 


5^ 


■488- 


l*8l 


The  Product  of  Two  Factors 


Diswa*;6  by'?  array.  Use  X's:      Draw  a. 3  by  6  array.  Use  X',s. 


XXX 
XXX 

XXX 
/  XX 


m 


XXX  XXX 

xx>xxxx 


6x3=  'Jl  ■ 
Is  ,6*3»3x'6?  Vg5 


3x6= /  /f 


Draw  a  4.  by  5  array.  Use  X 

  1  — +  ■  ■    ■  1 

+      •         *              »  X 

Draw  a  5  by  4  array.  Use  X;s„ 

*  xxxx'x*  - 

XXXXX-, 

XX  xxx 
xx  xxx- 

* 

X  X  X.X 

-x  xxx 
'  jx.xx  ■• 

;xxxx 

.  XXX.X.  \  ' 

* 

5x4=    ZO     ; ' 

"                "*  * 

-Is 

4x5»5j<4?.  V^.<f 

J? 


-  \ 


s  ERLC 


my* 


5     «  *  Order  in  Factors  *        '  \ 

?  Fill  tlfe  blanks..  /  •  -  ' '        ^;  > 


• 

3  x  5.='  5/+  5  +  5 

5x3-3  +  3+ '3  +  "3  +  3 

<  * 
S 

3  x  5  =  •      IS"  . 

- 

5  x  3  . 

t 

/          .       ■  i 

/ 

3  x5 

• 

■V  x  -»? 

4  x  2  *  2  +  2  +  .2 

2  x  4  =-4  +  4  - 

* 

'4  x'  2  = 

-\ 

2.x  4  =    ,  <f 

4  x-  2 

^           X  d 

- 

• 

2x5  =  *5*  +  5 

5x2  =  2  +  2  +  2  +  2  +  2, 

2x5=  /^V 

* 

"  5  x  2  ='   ./^  ' 

* 

• 

•  2  x 

*«  5  x  .2' 

— r  ' 

'2  x  9  =  18 

« 

J.  ' 

-8x3  =  24'  . 

9.x  2  =.'__ZZ 

'.3x8  =  J2j/ ' 

7'x;4  =  28.  . 

2x8=16 

• 

I 

4  x  J]_\_  -  28 

* 

8*  2  =  . 

t 

2  x  6  =  12, 
-  6  "  _        -  12 

f 

.2'x3-  ^ 

f '  • 

J? 

*       ~       ,  r 

ERJ.C 

i 

\    -  ♦ 

k 

230     "            •    "  ''' 

•  One  gs  a  factor      '  - 

Arrange  manipulative  obj«c£s  on, a -table  or  c^esk  to 
sh^w  arrays* of <  k    rows  of    I   member,    1    row  of  *  k 
.  meters;    8;  raws  of    1    member, t  1*  row' of    8  members, 
/etc.MvJ^pepare  similar  ~ flannel  board  arrays'. 

3/m4'v'  « •       *     .  • 

1  naypi children  describe  the(se  arrays  as  ugual  and  tell 
'  'haw  many/6£>je^ts  are  in  each  set.    Since  counting  by 
rows^  in  the  case  of    n*  X  1    examples  will  amount  to 
counting  by  ones,  and  counting' by  rows  in    1  x  n 
examples  will1  be  simpty  saying  the,  number  pncei  child- 
ren should  readily  perceive  that  any  number  times  one  ' . 
is  that  number  itself,  a*nd  one  times  any  number  equals 
that  number.    However,  it  id  worthwhile  to  verbalize 

this,  and  tot emphasize  By  waiting  equations  for  the" 
,  ,     -  \ 

arrays  shown: 

*  k  X  1  =  V,  x  k  =  k;       8X51  =  8/  .1x8=8, 

etc.  —    -  * 

Ask  a  child  to  think  of •  a  number*  in  the  hundreds .  Ask 

him  what,  that  number. times  one  is^.c  Ask  what  one  times 

,that  number  is.    Use  other  large  numbers  as  one  of/*.* 

the  numbers  and  use  one  as  the  other  number.    Ask  for 

♦  * 
the  product  of  eaclrpaitf.    '  ;  . 

Pupil 1 s  book,  pages    231  -  232:  4 
Use  these  pages  for  practice.  • 


489 


\ 


t 1 

§ 

r 


^    rows  * 
/    m^mber-in  each  row 


:    "  Equation:  '  SIX-  /  £  3. 
Product:  •"  -s?- 


Factors:   '  ^  and 


AAAAAAA 


/ 


row 


members  in  each\row 


.   Equation;     /  -  A  *f  ~  ¥\ 
P-roduct:  .  , 


Factors:    .  /•  and  •  ^  ' 


/  '  row 


7  member's  in  each»row 
Equation:      /  X  7  ~ "7  '  . 


Products 


7" 


Factors: ,    /    and,  »7J ; 


■o 
o. 
6 

o 


rows 


.Equation: 
Product^ 
Factors:" 


/  - .  member  in  each  row 


6> 


A-  and  v  I  ~~ 


.i  y 


■  r 


1485 


Qne  Ara  Factor 
Fill  fhe*blanks.  .  '' 


"X  • 

X 
X 


Equation:     H  X  /  =  4"  '  :  ' 
Prpjud:     /  V   Factors;.  H  and  / 


1 


-  Equation!  '  /  X  j£  f;  ; .  / 
.  Product:       V    Factors:  affi^y 


 w 


9  x  ; 

1  x  6=-  ^_ 

589  x  1  .   Sgf  % 


7  x 


r' 


\ 


100  x  1  --  .ypcr  • 


i*  7 


»  1 


ERIC- 


4x1=  [__¥_  • 

27  x,i  =  •_<2  7 

'  6  x      /    '  6  . 

'1 

* 

.  f  x  455  >  j££S* 

491      •    '  . 

232  -  . 


•  Display  a    2    by  '  h    array  onthe  flannel  board.  "Ask 
for' the  equation  that  goes  with  it.    Leaving  space 
above^  and  'below*  the  equation,  write:  # 


2X^=5 


Remind' children  that  they  could  have  added  the^number 
of  members  in  one  row  to  the  number  of  members  in.  the  N; 
•*  other  to  find/the  number  of  members  in  bpth  rows. 

Sometimes,  in  talking  of  the  number  of  members  in  an 
*ar,ray,  use  expressions  like  "Two  fours  are  eight11. 

*  Show  a    2    by    5    array.    Ask  for  the  equation  and  write 
it  just  below  the  first  equatiop.v  Show  'a ^  2    by  3 
array  and*  wrivte  the  equation  above  ,2  X  k  =  8.  ponfcinjie* 
With  ,2X6,     2  X  2,  •  2  X  7, .  2  X  1,  •  2  X  8,  2'X 
and    2  X  10.    Call  attention  *to  the  pattern  of °  the 
products;*    2,    k,    6,  .  >  .  *?0*    Ask  what  kind/.of  , 
numbers  »these  are.   -CfJven  numbers.)  ,  Help  children  to 

r  generalize:    when.  2    is  one,  of  the  factors,  thev  product 

will  always  be  an  even  number.  .  , 

*  \  •    • ' 

'  Suggest  making  a  table  t;ot  record  the  products  of    2  - 

*  .  *  »■ 

♦ancT'the  numbers  to  tten*        (2  x  x)«  =  .  *  « 


0 

1 

2 

3 

i* 

5. 

6 

7 

9- 

"10 

2 

«».■ 

0' 

8 

10 

11* 

16 

18 

20 

•  Zero/as qa  factor:     «— ' 

Gall  attention  to  the  fapt  that* In  ttie  tabfe  on  the 
*  ^chalkboard,  "Cach  product  is    2.  less  than^the  one  that 

follows-  it.    AsTk-wh'at  number  is        less  than    2  1 
.    (().)>►   Enter:  O    in  the  table.    Have  the  children  recall 
*i  that  0%2  x  U  ^f-        Ask  what  agdijion  expression 

could  bf  written  tp  complete  the  equation:^  '  \ 


Ask  children  howrmany  members  there  would  be  in  an  array 
with    0    rows.     (Zero;  none  at  all.) 

How  would  we  describe  an  array  with  0 
ro,ws  of    3  .members  each?    (A    0    by  *  3 
array.)  * 

HqJ/  raa*hy  members  wotiLd  there  be  in  g  -0 
'  .    by    3    array?    (0.)  * 

A    0    by    h    array?    (0.)  • 
A    0,  by    27    array?  {0.) 
A    0    by    598    array?  %  (0.) 
,  If  there  are    0    row's  in  an  array,  will 

it  matter  how  many  members  each  .row  has? 

(no.)  / 

Help  children  to  generalize:    zero. times  any.  number  • 
is  zero.    Next*,  ask  child  re$j$|faw  many  members  there  . 
would  be  in  an  a-rray  with'  0  -members  in  each  roff.  „. 
(Zero;  none.)  *     *  * 

\     \   How  .would  we,  describe  *  ah  ar5t£y  wit^i' ' 

rpws        0   members  each?^«{At  ^Vfbs^  .6  - 

-  ,  "  1a^ray.)      ^  y       m    t  ' 

How  'many  -members  would  thetfe  be  in  fa    3***  ' 

by    0~  array?    (0$  T  > 

A    ^   by    0^  ' array?  (0.) 

■  .    '  A    T69    by    0    array?    (0. ) 

.If*  each  row  in  an  array  has    (X  .members, 

will  it  matter  how  marfy  rows  theresaretf 

(Mo.)     ■  '  '  ; 

*  '  *  *v 

Help  children  to  generalize:    any.  number. times  zero  % 

Is  zero*  . 


Pupil1  s  book /,-page  "  233: 


This  page  provides  practice  on  multiplication  ideas 
introduced  up  to  this  time.  •  ** 


•  -    •  •  ■   . ;  • 

4S  ;!^iF|&5he  blanks; 


2  x;;5  «  .  ^ 

2  *•$;»,  ,  7& 


2  x  .6  = 


'5  x  1  .  ^  S 


3x2 


*7  x:l-  = 

■  *  >yV* 

'  4 x  0  * 


JL 

-2. 

o 


6  x  9  -  •  0: 


0 ..  x  6  -  0 


,   4  x 

,  ■ 1  7 

9  x  2 


x  39  -  39 


/r  ' 


) 


6x2=° 


.   'fi  x  0  «    '  ' 
'  1*9  =  ^__9_' 
2  x  *2  =  ' 
x  4  -  £ 

v  1  » 

2  *  7  *  Ljjl-  * 
1x8  = 

5  x        =  io- 

92  x  =  0 

"  74  x  0  *  Q 
2  x    0     -  \ 

:~  .  '  .  / 


(  *  - 


,  4'x 

2*  =  •' 

2,  x 

10  x 

7  =:__,d  ' ' 

• 

t 

1  -      y  •  ' 

'  2  x 

.9.'.  2JL  ■■ 

5  . 

o  -  :  v  r 

-    — ♦ ' 

t  2  x 

1  -      X  • 

<  • 

l-;x 

7    »  7  '  ' 

4:68 

1  X 

'9,2.  *  92 

#*                       *  — 

'•3.'x 

/  -  -  3  ' 

8  x  2  »  •. 
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VIII'4»  *  The  distributive  property  and  multiplication  facts 


Objective:  To  introduce?  the  ditfti-ijbutive  property  and,  * 
%  s "  r      **?         .  '  *      "*  'j      "  ?        1  )  ^ 

a  ^  ^  use^  in  constructing' a  table -of 


-  I  .   multiulicatlon  facts  »s   -  •{ 


Vocabulary;    Distributive?  proper^  (at  the -.teacher1  s  m 
discretion)  J  i  * 

?  ftEaterials;-    Flannel  boarg  ©bjelrdsp  yarn,  manifulativ'J  * 
materials* for  children,  form  for  multi- 
-  *         *     plication  table* 

*  \  *  *  * 

Suggested  Procedure : .  f 

Have  children  use  objects  to  ma&e  a   2    by  ■  5    array.  „ 
.Write:    .  *  ^ 

^  2  x  5  =  io.  *    .  - 


Have  children  leave  the    2    by    5-  array  on  their  desks,  * 
and  a  il^tle  way  below  -it  show  /a  *.  1   by    5  array.      .  v 
Chalkboard  should  show:  >:  *.  ,  ' 

.2x^=10'  **** 
r  '  1x5=5."-  y  * 

Ask  how-  many1  members^  there  are  in  both  arrays. 
(15.)    Have  children  move  the    T  ^   5    array  close- 
'  to  the    2    by^  5   array  to  make  *a    3   by    5   array  ^  ' 
Chalkboard  should  show: 

k  •      .  .  .  &t< 5  =#-#  1  3     '    ;  i  ..a 

...  -^:i  x  5  =  I  *  -* 

:  Repeat  this  procedure  with     \  |  *,  ■  /         m  \ 

•    /  \2xi  =  8|  ^      /    •  5 

*.    2  x  *  =  8'-*  *  * 

x  k  9  16  k 


495. 


and  .  '  '„•>*  ***  *-  • 

'  //'    ''     -    3x5-=  15-:  '   \    -  -  ::: 

Give  many  such  examples.    Children  should  beginner  see 
how  they  can  use  what  they  already  know  to  find  products 
they  do  "not  know.  ,    ,  - 

Show  a-  3    by  78    array  on  the  flannel  'board -1  tfrite;/';, 

* *         *  •* 
3x8=        .  ..- 

^Discuss  the  idea  of  counting  jby: 'eights,  but  suggest  r. 
that  children  could  find  .the  number  or  members  in  the 
array  without  coth»$ing*by  eights « '  Use  a  piece  of  yarn 

*  to  separate  the^  array  into  two    3  1  by  *  arrays* 


,  7  -          *         *  # 

As&  children  the  number  of  members  in  one  "of  the  3 

.  - 

by    h    arrays .    Write :       .  *  < 

3  x  h  =  12  -  - 

3  x  l*.  =  12  %     ,v  .  •  *    *  . 

3x8  =_  ^ 

0 

.  Children  should  see  that  the  objects  of  the  *  3    by  © 
array  are  the  same  objects  as  those  in  the  two    3  fcj?< 
U    arrays/  and  therefore    3  X  8  »S2U.   -  /     *  ^ 

Have  children  make  arrays  to  show  that  a  U  by  9  |\ 
array  has  <ihe  .same  number  of  members  as  two.  arrays,  one 
k    by    5  .and  the  other  -h    by        'etrc.    Children  yr&l 

*  "       ^  /  i 

find  }t  difficult  to  verbalise  or  symboTize  and  should 
not  be  expected'  to  do  so^  but  they  should  begin  -to. 
'understand  that    (2  x  5)  '+  (1  X  5)  =  3  X  5,    and  that 

(fc  x  3)  +  (M  2)  =  *  xr5-  *  - 


By  using *5any  "examples /and  constructing.arrays,  child-  " 
v    '.  *  rehr<  should  become  awar§  of  -the  ways  in  which  they  can 
use  the  ,n^t4plicatibn  facts  they  have  learned  to  find 
.the  ones  they  do  £otvknow.  { 

•  -     ?v     ,  , ;  • 

Show^^^chavrt  for  -  the  imaltiprication  table,  and  recall, 
7"   with  the  class  the  way;  in  whiclTthey  used  the  addition 
-table.    Explain  that  .'the  first  number  will  be  shown 
on  the  side  of  the  multiplication  table  and  the  second 
number  across  the  top*  "Suggest  that  children  give  some 
of  the  facts  they  know-. 


..r  What,  products  will  be3?§ritten  in  the  zero 
•    K   '    row?    (All    O's.)  \ 

What  products. will  be  written  in  the  zero,. 
t;     'column?    (All  ,0fs.) 
-  .  What  other  products  can  we 'write?  ^ 

By  this  time,-  some  children  may  ^e,  able  to  ££ve  all 

'    products*with   1  'as  either  factor,  and-mosVof  the 

^  *  products?  in  the,  2,    3    and    5    rows.    tfemind  them  of 

ihe  commutative     property  of  multiplication,  if  necessary 

so'that,thfiV  will  also  give'  8  x*2,  '9x3.  ete. 
»■  • 

However,  no  learning  of  multiplication -facts  is  expected 
in  grade  two. 


Pupils  book,  pages   23^  -  235 v 
•These  pages  should  be  used  as  a  group  activity, 

*  "  » 

Pupils. hook,  page  236: 

Children  may  complete  the  page  independently. 

^  Pupil's;  book,  pagels   237  -  239 :      4  . 

•»(  Optional)    Allow  more  ~able  pupils  to*  complete  as 

^much  of*  the  work  on' these  pages  as'  they  wish.  Let 

them  make  or  draw  arrays,  but  do  not  expebt  mastery  of)  * 

„'  _  .  t 

facts\in  this  grade.    On,  page  *  239,  read  directions  with 

*       »*    ,  ft**** 
•  '   children'.  * 


> 
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Using  Atrays 

This  is  a  2  by  6  array. 


A  A  A  A  A  A 

A  A  A  A  'A  A 
2x6=    ■  /2 


1x6  = 

V12  +  '6  -  __/£ 


This  is    3  by  6  array. 

D  D  D  O  P  D  .  '  .  *'  • 
D  D  D-  D  D  D -\ 
1  D  'D  D  D  D 


3x6 




This. is  a  4  by  9  array. 
B  5  B  B.  B  B'j  B  B 
B  3  B  B  B  B  B  B  B 
B  B  B  B  B  -B  B  B  B 
BBBB'BBB'BB 


4  x  9  =  J 


Show  how  it  can  be.  separated  into  a  3  by  9  array  anc| 
A  3  .by  9-  array  has1    &7  members.. 
A  .1,  by  ,9  array  has       9  .  members/  ^ 
27, +.9-   J4»  .  -.  ?'  ' 


a  1  by 


r  ERIC 
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w4: ' 


*»93 


^T&is->  4 1-  by  5  array. 

*miv  w  w/wi/v 

.WvW-WlW  w 

wi/ir  w\w  w 


4x5=  2b 


#ow  how  It  £an  be  separated  into  a  4 'by  3 'array  and  a  4  by  2 


array. 


4  x.3  = 


4x2=  '? 


12  +  8  =  ^ 


this  is  a  3  by  7  arraj 
GG  G6  GSG. 


f,- 


6  6  G  6  G<G  &  V 


•v; 


3  * 7  - 

G  G  G  G  G)G  0 

J.  Show  how  ifccan  be;  separated  into  a  3  by  5  array  and  a  3  by  2  array. 


.4-  -.  • 


f     3x2=    J  .  , 


15  +  6  =  • :  Xl 


.1  f 


4a$ 


4 


Mi:-"--. 

M  v.  *  >  •  '  * 

1*9*'  ...  «'               -    .  *. 

-  *"   *'         *     V                      w.    •  , 

... 

< 

ry4i  ' 

Dirawarrays  $  find  the  products. . 

Ose  -X'  V  -     -l  • 

A  {  '-.''^  4    *  ■    .           -     c    '  i 

*    -  v 

/ 

.    .           *              ?  *  1' > 

/ i  .  -  - •  v f  -  1  'ft 

T  -  7'  *  '   1  : — ; — i  r 

: ■ \U •        ■     .     .  i 
fyxA-ff  VJL        "  "  " 
-  X-XXfXXX 

;x  xx.^*     .  . 

< 

XXXXXXAXXfi 

xx xxxxxxx;^  . 

-1  x*  6  °  _J^.„       1  .  5 

, x  xxxxxxxx 

»  • 

 '  3 

3x6=  '7S> 

xxxxxx             -  y 
xxXx'xX 

3 x  9  =:  .q  7        •  ' 

X-x^xxxx  xx.          •  . 
C x  x  xx  X  X  X  X 
/XXXXXXXX^..' 

• 

2  x  7  =  Jf£_  '  * 

XXX'XX.XX 

xxxxxxx  * 

2     4  >',?  ' 

x  x  x  x      * 1 
-.    xx  x  x  "  .      '  • 

■i 

i *  7  - 

XXXXXX*.          .  - 

X  XX.X    •  " 

*x  7  -     ;2/           •  ' 

3x4'=  JZ 

x  x  x  x,  •  if-. 

xXxx.fi 

'  x\x  x    ••  ;  i 

1  . 


"•95  { 


*  Multiplication.  Fill  .the  blanks. 


'  2x4  = 

,?  ■ 

-1  x 

6  = 

1  x.4(= 

.  • ':  .V 

2.x 

6  = 

*  *  «  "» 

4  ,             .  * 

'    3  x 

6  = 

2  x.7  = 

/y 

2  x 

9  = 

2  x  5  >  *-/^  " 

1  x  7  = 

7 

1  x 

9  = 

.  'I- 

•3'  x  5        /S~  • 

• «  -t-  

f. 

3  x  7  = 

..  3  x 

9  =  . 

^   * 

> 

2  x  1  = 

z 

2  x 

2  = 

t 

"*1  x  1  - 

/     ■  ft 

• '  ,/ 

1  x 

2  = 

5x1  = 

•  J 

< 

,3x 

2  « 

 JH- 

\ 

 } 

f 1 


Fill  the  boxes: 


5 

?v 

I 

4* 

10' 

3 

6.. 

2 

3 

> 

2.1' 

2/ 

4 

30 

f 

/* 

,4' 

:•  5 

\4. 

8  " 

i — h 
3 

6< 

"IT 

* 

'6 

X 

2 

.3 

3 

1 

2 

/6 

2? 

*  * 

-9 

f7 

? 

It 

9 

ERIC 


OTl 


* 


4  7 


f 


*  ShoWyOh;  the  table:  . 
j  ?  products  with  H  as  a  factor. 
■ ;  products  with  0  -as  a  factor, 
products  with  5  as  a  factor. 


V 


X 


!  x 

0 

1 

1 

2 

3 

4 .. 

5 

-*  * 

i 

8 

,9 

« 

o  . 

V 

0 

-0; 

0 

'& 

-  '0' 

l 

0 

2 

•  * * 

•  -'  1 

— ?  

<> 

2 

1 

«  / 

.  & 

y 

./^ 

3  . 

o 

4 

0- 

• 

5 

a 

s 

•.20 

■#\ 

6. 

a 

ii 

v"  ' 

7  . 

• 

0 

'/V. 

8 

0 

'/i 

K 

9. 

O- 

• 

• 

4 

•  Show  any  other  products  you  know,  '6ltek^s*^<v&^,  -  , 


*.  A  "Special  Kind  of  Array 

i 


Write  equations  suggested  by  the  above  arrays: 


'-  A.  '  / x  t  *  I  '  ■ 
'  X.  .3X3 


E. 


5x5  -:ZS 


"  F.      (a  *  (o  £  3d 


,  In  each  equation,  the  same  factor  is^used   ^  times. 

*       ^    .  :  r  oon  *—  ^  ^ 


-^-Eaclvarray  is- a  special  kind  of  retfanglexalled  a 


Using  multiplication*  to  solve  problems  •  .  •  , 

Althpugh^multipli cation  has  been  introduced  with  arrays, 
it  is  important  that  children  realize  that  multiplication, 
is  alsp  related' to/joining  equivalent  sets.  ^ 

Call  -5    children  to  the  front  of  theuroom.  -vAsk  another 
child  t6  give*  6    small  objects    (buttons,  beans,  crayons, 

'etc.)  to  each  of1  the    5.  • 

t.    *  \ 
If  we  want  to  find  qut  how  many  buttons 

~    j  were  given  put,  in  all ^  we  can  join  these  - 

^  sets.    What  equation  would  we  write  for^  * 

this?  .{&  +  6,.+  6  +  6,  +  6  =  30.)        /  ' 

But  Jimmy  counted    6   things    5    times . 

flow  many  sixes  did  we  write  in  the  equation? 

-  (50        ■    v       -  t  -;; 

When  we  think  of    5  ~ times    6    or    5.  sixes, 
we'are  really  thinking  in  *  words  we  use,  frhen 
we  multiply.    We  can  write: 

V      c'  *       4     5X6  =  30. 

*  1*1 

Give  many  examples  in  which  multiplication  may  be  used7. 
Some  of  the  following  problems  may  l?e  helpful:  -  »' 

A  room  has    6    windows  with    2  curtains 
at  each  window. 

How  many  curtains  are  in  the  rroom?< 

A  bag  oi  candy„hasr.  7    pieces -o^-eaeh1  of 
j  t  3    different  kinds  of  candy *    How  many 

*         pieces  of^candy  are, in  the  bag?   &  / 

A  man  wants  to  buy  tires  for    3  trucks.. 
Each  truck' needs*' 10    tires.  .  How  many 
tires  must  he  buy?  ^'O/ 

*    ^    If  you  use    8    nails  for  each  sheif  6f 

-    a  bookcase-,  and' it  has    5    shelves,  how  ~ 
"  many«4a41s  will  you  use? 

Milk,  costs    5  cepts  a  carton.  ,  If  you; buy 
4  [   -a  carton  vof  mtfJc  every  school  day  for  a  week;, 
how,mucK$.U  you  spehd  f  o»  milk? 


jlelp  children  to  generalize:    to  find  the  total  number 
of  members  in  a  given  number  of  equivalent  sets,  you 
can  *mult iply  the  number  of  members  in  a  set  by  the 
number  of  sets/ 


Pupil's  book,  pages    2k0  -  2^1:  *  *5 

Have  children  look  at  the  drawing  of .Carmen  Street.    "  ' 

Read  the  storjr  about  Mrs.  Martin,    Show  that  children 

mus«t  first  see  how  many  people  live  at  number    31  ^ 

, -Carmen  Street,  then  multiply  to  find  out  how  many  cookies  ! 
to  send  there,  etc.    The  top  of*  the  page  may  be  used  as  *  * 

_a  class  activity.    After "the  story  of, Mrs.  Jackson  has 
been  read  aloud,  children  should  complete^  the  page      '  %  / 
independently .  -  *      m       m  > 

'   '     '  '  -  & 
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tftfrnstmaion  Cafmen  Street 

$PM-      *         •  •  • 


WW 


. .  Mrs.1  Martfn  baked  Christmas  cookies.  :She  wanted  to  send  5 
Rookies  to  every  person  bri' 'Carmen  Street  How  many  cookies  did  she 
send  to  each  house? 


_y£",coolcies tor  31 


cookies  to  <  33 


cookies  to  35 


^  cookies  to  37 


7^>  cookies  to  36 


J  y  cookies  to  34 


cookies  to  38 


How  many  cookies  did.  she  send  in  alt?  /S"S 


■ Mrs.  Jackson  used  to  live  at  38 "Carmen  St  She  mailed  boxes  of 
candyto  all  the  people  whowere-ter  neighbors.  She  sent  3  pieces  of 
candy  for  each  person.  How  many  pieces  did  she'send  to  each  house?  * 


V&:%7  pieces  to  |31 


j£y  '•'<£  pieces  to  IB 


^■  v^  pieces.to ,  132 


^pieces  to  [36 


Hv.  < 

•••• 

lv  ••  • 


pieces  io  [33 


/Z  pieces-to  [37 


XI  pieces  to  [34 


j?_piecesi6r  |38 


|Hjbw  many  pieces  did  she  send  in  all"?  


HWr         '•'.*.•::'<.••  • '-  - 
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CHAPTER  IX 
DIVISION  AND  RATIONAL  NUMBERS 


Background  * 

Section  BC-1  begins  with  problems  on  partitions. 
When  ve  partition  a  set>of   20  members  into  subsets 
of  5  *  members  each,  we*  may  ask  hov  many  such  subsets 
there  will  be..  To  answer  this  question  using  arrays,  , 
we  arrange  a  set  of  ,  20    in  rows  of   5    and  Jhen  count 
the  number >^   of  rows.    This  amounts  to  finding  the 
y  factor    n    in  the  equation'    *    .  « 

n  x  p  =^20. 


A  different  partition  problem  is  the  following.  c  , 
•   .  -  j 
When  we -partition  a  set  oft  20    members  into  5 

t 

equivalent  subsets,  we  .may  ask  how  many  members  each 

of 'these  subsets  will  have*    To- solve  this  problem 

using  arrays,  we  distribute  a  set  of    20    into  5 

rows  and  then  count  the*  number,    n,  .  of  members  in 

«  #  t 

a  row-;    This  amounts  to  finding  the'  factor*   n  *  ft 

^  »• 
the  equation.    .  » 


5  x  n  =  20. . 


Since    5  x  n  =  n  x  5, v  this  leads  to  the  same  number^^ 

n  as  before*  j 

Partitioning  a  set  of   20    into  sefts  of  £  corres- 

gonds  to  dividing  the  number    20   by  the  number  5. 

'  *  *  ». 

We  have  seen  that  when  we  partition  a  set    of  20 

'into  sets  of    5,    the  number   n    of   such  sets 

satisfies  the  equation  *' 

n  x  5  =  20,  ;  . 

•  * 

We  write 

'   5  \ 


•50^ 


-  1 


-.^  -        •      ;  .       -            ,  '   ;  "  . 

.7  -  v  .  •;  -  .          •  -  _ 

.  .- .  :v  -  -  °* 

|^vV;'.i"  -    ;        '  .    -     -AX         n=20*5,      .     '  .' 

..."                          *  *                                                       „                                  •      *                             "    y  • 

=\>>v?£c  ^     interchangeably,  .and •'say    "n  equals    20  divided 

ft^T  5"    or    "n  is  frfie  quotient;  20  divided        5.:"         ■"-  - 

slfiv.y :        ;           %  -     Dividing  the  number   20   by  the  number   5         *  • 

JSb^*  -  .also  corresponds  to  partitioning  a  set  of   20  into 

->V             ^  5    equivalent  *subsets,  since  as  we  have  seen  above* 

this  results  in  the  same  number   n    as  before. 


Ifcere  'is  a  "doing  and  undoing"  aspect  of  division . 


,  "  .     and  mult ipli cat i on ,    Starting  with   20,  dividing 
*~  *  ^    by    5,  "  and  then-  -  mult iplying  the  result   ^  by  5, 

*'  ve  get  bacfcf  the    20   ve  started  vife^  -  She  Quotient 

.    /  "20  V  7" 

'  —     is  the  number  n    for  which  '  t 

*  n  x  5  =  20.  h 


«  *  ~ 

■  In  finding  the  /nuaber  offsets  %  of  5    in  a  set  of 

ve  need  not  actually  form  arrays.    Starting  with 

/ 

*  the  set  of  -20,    ve  nay  successively  remove  sets  of  5, 
j  J  *  * 

-  keeping  count  of  the  number  of  such  sets  removed,  '* 

until  the  remaining  set  is  empty.    In  this  vay^we  have 

^     -    ^J*        r     of  course  counted  the-  number  of  5£s    in   20.  (Enat 

~~    ~~  *  26 

-  is,  ve  have  found  the  quotietrt   — .    Siis  could  be    .  / 

*  s  called  the  "successive  subtraction"  aspect  of  division, 

^  T  corresponding  to  the  ."successive  addition"  aspect  of 

tX  • "        *  -  •  "  *  *  , 

ir-         *     *  .        "  cultinlication.'  . 


Finally,  ve  need  to  note  that  corresponding., to  the 
sultiplication  facts'  * 

*     1  X  n  =  n    and   n  x  1  =  n 


/ 


1         j  / 

"        .  ve  harc  th^  division  facts-  * 

,  *  >  n  .    n  t  - 

y  x  a  n   and.  n  =  1# 


?vl-"^?  -  .  Section  2X-^   concerns  fractions  and  rational  nusr- 

^         -   *  *  ^bers.    Ve  i^ke  a  distinction  between  these.    A  fraction  ' 

"  ■  /     '  is  a  certain,  kind  of  written  symbol;    a  rational  number 

5^"'     *■  ^  •■  /  /    '  ; 

„  "  • '         is^a  certain  kind  of  number.  % 
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"  When  ve  divide  a  number    m  by  a  number   n  (other 
than  zero),,    the  result  is  a  number  which  ye  call 
their  -quotient.    We  will  denote  this  quotient  by 
"mM 

Jfoesyfcbol  jj  ,  though  the  sym&l  "m  *  fc  "  is  also' 
-  sometimes'  used.    Thus  we  have  the  equation 


m 

5  -*  *  n, 


which,  says  that  the  numbers    2         .m  ±  n    are  ^he 
same.    A  specific  example  is    |  =  3  ^  2.        *  w  " 

fee  symbol  is  called  a  fraction.-    'A  fraction', 

is  a  symbol  which  results  from  writing  a  numeral)  * 

drawing  8a  bar  und^r  it,  and  writing  a  numeral  beneath 

-^he  bar.    In  a  fraction  the  numbeavsnamed  above  the  bar 

is  called  the  numerator,  while  the-  number  named  below  ' 

N&e!  bar  is*  called  the  denominator,    (in  the  symbol 

"m  t  n",    and  sometimes  in  the  symbol  the 

n 

.number   m    is  called  the  dividend  and   n  is •  called 
the" 'divisor. )  * 


When  zhe  numerator  and  *  denominator  of  a  fraction 
are  both  whole  nbmbers,  then  the^  number  which  this 
fraction  designates,  or  names,  is* called  rational 
because  it  has  to  do  witti' ratios,,  not  rea~son«  (A 
ntriber  which  cannot  be  designated  bv  a  fraction  «yith 
a  whol'e  ^number  numerator  and  denominaior  is  called 
irrational.     The  numbers  <J2  x  and    rt   are  exambles 
cof  irrational  numbers,  it  can  be  shown.)    All  whole 


numbers  are  rational  numbers.    The^number   5,  for 
instance,  is  rational  because -it  can^be  designated  Z$ 

-the  fraction  "J"    (or    »2§y  or  etc.)  with 

/whole  number  numerator  and  denominator.. 

,  Rational  numbers  can  be  rejfresented  by  points^on 
.  the  number  line.    In  Section  DC-5  this  is  done  for 
some  of^the  simpler  rational  numbers,  beginning  with 
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-  '2  >'%  6  ? 

♦whole  numbers  like   £  *  1,    g  =  2,    g  «  3,  etc. 

Then  the  point  half  way  between  ;   and   r   is  >used 

to  represent   ±,    the  point  half  tfay  "between  ^  t  and 

^   is  used  to  represent    g  etc# 

*  *  v  r 

i 1  * 


,1 


0 
2 


1 
2 


.2' 
2 


1 
2 


i     4  2 

.2  2 


3«._ 

6 
2 


Immediately,  without  any  attempt  at  a  systematic 

4  1     1     2  3 

treatment,  a  few  simple  sums    (like    2  *2'    2  +  2' 

etc. )  are  computed,  using  the  number  line  visualization. 

Next,  pupils  are  led  to  recognize  that  the.  point 

half  way  "Between   0   and  ~   on  the  number  line  is 

lVthe  same  as  the  point  one  fourth  of  the  way  from 
0   tp   1,    and  hence  that  the  number  represented 

.by  this  jwint  should  be"  |.  After-the  "fourthsu 
have  been,  systematically  filled  in.  on  the  number 

*line,  the  "thirds"    (^nd  in' the  exercises,  the 
"sixths")    are  considered.    In  each  case  a  few  simple 
sum?  are  computed. 
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XX-I.      Finding  factors 


Objective:-    To  use  arrays  to  find  unknown  factors 
.  ,        'In  multiplication  equations. 

-  • 

JYocabulary :    (No  new  words.) 

'  \  ' 

Materials :     Manipulative^  objects  for  children,  ' 
•  materials  for  flannel  board\ 

Suggested  Procedure :  1 
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Discuss,  with  the  children  the  problem  of  finding- 
out  how  many  basketball  .teams  can  be  formed  fr,om  a 
,    group  of   20   boys.    Let  children  select    20  objects- * 
and^show  how  they  would  partition  the  set  of   20  into 
sets1  of   $    members    each  until  they  had    k    sets  of 
5»    If  no  child  has  formed  an  array,  show  tha£  the 
'*5    member^ in  each  set  may  be  put  <ln  a  rowV  Another 
5    members  would  be  put  .in -the  next  xow,  etc.,  until 
all*  20    members  had  been  used. 

Wha^equatlon  can  we/  writev  a^ojt|tNthis  srrayfcv 
.  .  %  .       ,  (4  x  5  =  20)  ^ 

-    But  when  we  began,  we  knew  only  that^wej 
had   5    members  on  each  team  and   20   mem-*  * 
bers  in  all.    If  we  had  used    "n"    in  the'. 

equation  for  the  number. we  didn'tAnow,' 

*  " 

we  wpuld  have  written:  *  ^ 

■  -n  x  5  =  20.  ;*  < 

.  ,v       ;     Perhaps  you  would  have  thought  of  the 
•number    h    at  once,  if  you  had  seen  the 
equation.,  *  )  ' 

Have  children  select    18    objects  to  represent  players 
for  baseball.   'Since  there  are    9   players  on  a  .team, 
the  number  of  teams  may  be  found  by ,  forming,  an  array  : 
with    9    members  in  each  row.    Discuss  the  equation 
to  be  written,  srnd  the  way  the  array  would  be  fornied. 
Re'call  that  tjrey  wil|.  partition  a  set  of    18  members 
into  equivalent  sets  of    9.        \  %t  ' 


9 

ERLC 
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Explain  that  sometimes- the  number  of  rows  in  the 
array  and  the  number  of  members  in  the  array  are  I 

/  7 

known,  but  the  number  of  members  in  each  row  must  be 
found.  If,  for  instance,  3  children  want  to  share 
l8-  cookies  fairly,  an  array  niight^be  formed  as  shown: 


o  00 

O  O '  o 

o  00 


etc. 


They  would  place  an  object  in  each  row  in  turn  until 
all    18    objects  were  distributed.    The  equation,  .  w 
3  x  n  =  id  would  be  written. 

Pupil's  book,  pages  .  2k2  -  2kk:  Children  draw 

arrays  icf  ~find  rthe  number 4that  ^onrple^es  *  the~  equation. 
You  may  wish  to  provide  additional  practice  by  ctevelop- 
ing  and.  using  worksheets  similar  to,  these  pages. 
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•Partitioning  Sets 
Find  the  number  of  rows. 
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TP? is  set  has  15  members. 
"Draw  an  array.' 

000 

o  o  O    *  ' 

oo  o 
Ooo 

.OOP  . 


There  are  -         threes  in  15. 
^     *3°15    •  .  *' 


J 


This  set  has  20  members.  * 

Draw  an  array. 

A  AAA 
AAA  A 

A  A' A  A 

&A  A  A  .  '  , 

AA  A  A       .  , 

there  are  _£_^£^  fours  in  20. 
_^£L_M  =  20  : 


> 


;  ERIC 
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> 


N 


EThd  the  number  of  members  irveach  row. 


Trjis  set  has  18  members; 
Draw  an. array. 

O  QOOO& 

QO  OOOO  / 

op  o  oo  o 

3x>     &      =  18  -  • 


ood  o  a', 


This  s'St  has  25.  members. 
Draw  an  array. 

□uoou '  •  ■ 
□  a-  ana 
□no  an  •, 
Dooafl  "  • 

•5"  ■» 


Use  X's  to  draw  arrays. 

Aaarrayhas  14  members.  • 
It. has  .  2  rows.        .  * 
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J 


An  array  has  21  members. 
It  haflf  7  members  in  each  row. 


\        /        \  /'        V  /         %  /      \\  /  N  /  \ 

*    /  \  <A      X"      A       X  A 


-  X  X  X  X  XX  x- 

«  Equation:    ^3      *  7  ■  21 


An  array  has  24  members. 
'It  has  6  members  in  each  row. 

.  '  XXXXXX 

■"•  \xxxxx 

•  X XXX XX    ■  . 

•  xxx^xx 

.Equation:  , 
.ERIC 


.24 
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IX-2.      Division, •  using  «asrays  " 

objective:    ,To  introduce  the  idea  of  division,  using 
arrays.  £ 

Vocabulary:    .Divide,  division,  quotient* 

Materials ;      (No  special  materials.)  N 

Suggested  Procedure :         *  ^ 

Recall  with  the  class  the  idea  of  doing  and  undoing 
in  addition  and  subtraction.    To  find    "n"    in    n  +  16 
we  subtract    l6    from    32.    That  is,    n  =  32  -  l6. 


Write  '  n>x  2  =  12.  V 

Remind  children  that  £hey  have  found  what  number 
n    is  by  partitioning  a  set  of  '  12    into  subsets  of  2 
We  speak  of  -partitioning  a  set  into  f 
•  -equivalent  subsets. 
-      We  say  that  we  divide  a  number  by 
'another  number. 

We  write  "Twelve  divided  by  two"  , 
like  this: 

12 
2 

y  Now  we  can  write : 

If    n    is  a  number  and    n  X  2  =  12 

12  *  ' 

•  *"*    ,  then  n 

If  we  divide  one  number  by  another, 
the  result ris  called  the  quotient.  c\ 
•    *  Dividing  by    2    undoes  TttuKlplying 
■      ,  by  2. 

Write  divide,  division,  and "quotient ,  and  discuss 
common  uses  of  the  words  divide  and  division. 
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Draw  a  6  by  2  array  on  the  chalkboard.  Separate 
*    it  with  a  bar,  as  shown: 


.Draw  a   2    by    6,  array,  and  separate  it,  with  a  bar.: 


Kxplain  that  the  -bar  use4  betweeh  the  top  numeral 
and  the  bottom  numeral  of  the  division  expression 
shows  that  one  number  .is  divdded  by  the^  other ;  that 
the  top  numeral  names  the  number  erf  the  set  *to  be 
I>artitioned  and.  the  bottom  numeral  shows  either  the 
number  of  members  in  each  subset  or  the^  number"  of 
subsets  irtfo  which  the  set  is  partitioned. 


Other  examples  may  be  given.    To  show,  partitioning 
a  given  set  into  equivalent  subsets  when  the  number 
of  members  in  each  subset  is  Renown,  you  may  use  the 
following  problem  situations: 


•*  * 


V 


2. 


A__boy  has  more  marbles-than  he  wants.  <  He 
decides  to  sell1  35  of  them,dn  bags  o£  * 
5    marbles    each.    How  mahy  bags -will  he 

have  to  sell? 

5  J 


*  Some  children  are  giving  a  play  circus* in 
the  garage.    They  have    15    chairs.  -  If  they 

'  put  5  chairs  in  each  row,  how  many*  rows  of 
chairs  can  they  have?  »  ^  ^  3  * 


3.    .  Mother  wants  to  sew    l£   buttons  on  a  dre^ 
There  are    k    buttons  on  each  card.  How 

12 

many  cards  of  buttons  will  she  need?       -jj  «  3  ( 


To'show  partitioning  a  given  set  into  equivalent  sub- 
sets, when  the  number*  of  subsets  to  be  formed  is  known,  t 
the  following  may  be  used; 

1.  A  boy  decided  to  give  away  20  duplicate 
baseball  cards.  HCwants  to  give  them  to 
four  of  his  friends.    If    be  gives  the  same^ 

number  of  cards  to  each  boy,  how  many  cards 

20  ^— 
'will  each  bqy  get?     -jj  =  5 

2.  The  2k  childreu  in  Miss  White's  room  are  . 
going  to  have  relay  races.  How  many  children 
Viirt>e  on  .each  team  if  they  have    3  teams? 

a. 8  ,  :  '  •     ••  - 

3.  Mother  put  all  the  pennies  she  found  tnto^ 
a  little  box.    When  she  counted  them,  she 
found  that  there  were    kO   pennies.    If  she 
gave  the  same  number  of  pennies  to  each  of 

,         her   h  ^children,  how  many  pennies'did  each 

ho 

"  '  -       child  receive?     -jj  =  10 

9  > 

k.     Miss  Brown  want s^ to  'nave    5    rows  of  desks  in 
*  her  room.    If  she  has  *  30    desks,  how  many 
will  there  be  in  eesch  row?       22  =  '6 

Write  several  more  division  e'xpressions; 

16  -'15.     i|t     -25.      etc  , 
'!1       3     1       5'  etC' 
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Have  children  read  them^-aloud  and  draw,  arrays  to  help 
them  find  the  quotient ♦  'Call  attention  to  the 'fact 
j£iat  the  quotient  times  the^number  by  whi6h  they  di-  * 
♦vide  gives  the  number  named  by  the  top  numera^. 

Have  children  observe  that  either  of  the  following 
a  prays  might  J>e  made  to*  ahov   ^2,  Tnd  that  bare  pay 
be  drawn  to  show  the  set  partitioned  into    3  equivalent 
subsets  in  either  caw;  "~ 


•  •  •  • 


P"Pil 's  took,  pages     2^5  -  2k6:  *  Children 

draw  arrays  to  help  them  find  the  quotient. 
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The  Quotient  of  Two  Numbers 

Draw  arxarray.  Use  X's. 
FflTthe  blanks.  . 

*"         «  * 

o 

/  2  "  x6  =  12 


12 
6 


z 


x-x-  X  X  X  X 
X  X  X  X  X  X 


2x. 


J. 


X  X  X  X 


>X  X  X  X 


2"  *9=18 


ERLC 


18 
9 


3  -  r 


5x  3. 


=  15 


15 
5 


^1 


xXxxxxxxx 


■  *  ■  .'  r  ■'    •  XX.XXXXX 
J  "7°2i  -  ••  ■ .  xx  xx/xx .  . 

■lU^HJC    '  '*  '•xX'XXKXX— ,, 


XAX. 

xxx. 

XXX 


2U* 


2i 


ft  . 
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t 

•/The  Quotient  of  Two  Numbers.  ■ 
.  Draw  arrays.  Use  X's.  * 
&l.Fillth>-blanks. 


■■  '  .  .  A  XX 
 =9  XXX 


*9 :  •%  xxx 


J  <  f  -  x  x  X  X  X  A 

5ic_4jj-30  XAXXXX 

30     v  xxxxxx 

xxx  xxx- 


'   xXvXX 

S~   x4="20:  o<XXX' 

KAXX 

xxxx 

XX  XX 


f-  ~f  •   XX  XX 


7- 


x2  =  14 


X  x  ' 

XX 


14  '  n  '  XX 
  ■  XX 

XX 


X^X* 

OA  o  *  XXX 

■-  .   3     <        XXX  „ 


8x  '3  *24 
8 


XX 


ERIC  '  v  '    ..    .  5gg' 
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?  IX-3«     Division*  using  subtraction 


Objectives :     To  shov  the  use  of  subtraction  to  find 
quotients,..    To  learn  about  the  division 
y     properties  of  1* 

Vocabulary:    *  ( No <  nev  terms'. } 

Materials:       Materials  for  flannel  board. 

Suggested  Procedure:  ^ 

Using  Subtraction 

Give  a  child    12. "felt  cut-outs  and  ask  hii  to  shov,  - 

*  12 

on  the  flannel  board,  hov  to  find  — 

*  r^vp  £he  other  children  observe,  as  he  does  so,  that 
his  starting  set  has    12   tubers,  that  he  nay  reaove, 
a  set  of   2   objects  and  place  then  on  the  flannel 
board,  then  renoW  another  set'  of   2    objects,  etc. 
Ask  vhat  subtraction-  equation  can  be  vritten  to  shov 

r 

vhat  happened  vhen  the  first  set  of   2    objects  vas 
'  removed  frca  the  starting  set.    (12  -  2  =  10.) 

D  V, 

Shov  the  following  on  the  chalkboard:  J 

-  2  ,    *~     \  / 

'10  * 

Ve  have  subtracted   2    frca   12  one 
-  -J 

tine.  b 

We  have  subtracted  ^2  s  tvo  tizes» 
Continue  to  subtract   2    froa  eacn  successive  difference,  ( 

and  say  each  tine,/  "We  have  subtracted  ^  

tiaes"  until  zero  is  the  difference* 
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Hdv.  taany  2's  did  ve  subtract?  (6.) 
Sow  isany  2*s  are  there  in  12?    ,  (6.  ) 

What*  is'  ^§  ?  (6.) 
Write:    if  »  *  /  ' 


Ask  a  child  to  read  aloud  vhat  you  nave  written. 
Discuss  vays  to  find  .the  quotient,    (fcake  an  array. 
Subtract    6    froa    18   as  nany  tines  as  possible,  till 
you  get  to  zero.)    Have  a  child  shov  the  repeated 
subtraction.  '  Suggest  that  a  basic-  multiplication 
fact  vould  tell  hew  nanyvtiiaee    6    can  be  subtracted 
froa  18.    (3  x  6  =  18.) 

Give  other  examples  and  have  children  find  the  quotient 
by  repeated  subtraction. 

Pupil's  book,  rage-    £fe7:      Gives  practice  in  finding 
the  quotient  by  using  subtraction. 

** 

*  Pupil's  book,  page     2^8:      (Optional),  More  able 
pupils  zay  enjoy^'adding^and  Subtracting  to  solve 
rultiplicaticn  and  division  problems  involving  .larger 
ntabers. 


52* 
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S 


Using  Subtraction 

How  many  times  do  you  subtract? 


27 

-9  • 


18 


'32 
3 


32 
"JL 

 Q- 


5    — ^ 


,15 
■  -_5_ 


"1   — 


14 
-_7 

7 

3 


30  / 


30  ' 
-_5_  , 

S3 

-  5" 

/$  ' 

-jr.. 

To 
-s 

-^s 
—5- 


28  n 

T  1 


28 

-  4 

""20" 

-  */ 

7T 

h'X. 

zS 


2U7 


*  Using  Addition  or  Subtraction  '  f  -  * 
Add  to  find  the  answer. 
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4  / 


.  3  x  32  =     %  32 

'  '            '    "  7     +  32v 

w 

.  •            *  -    ■     +  32 

•     *  .  •  -r 

4x21=  21 

+  21 

^/ 
•  +21 

■     ■  +21 

■s 

.  2  x  65  -  ^Jtf  65 

'   •  "  •          *  130* 

* 

v 

■*   :  /  5  • 

3  x  34                 34  * 

+  34 

9 

'  '    •      .'  +34 

•  f  " 

x  1 

Subtract  to  find  the  answer. 


49 


98. 
-49 

-49 


8f 
12 


ERIC> 
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2J»8' 


.  84 
-12 

•ft 
^12- 

0 


One  in  division  -  *  • 

Give  a  child"  9    felt  cut-outs  and  ask  him  to  show, 
in  an  array,  how  many  sets  he  can  make  with  jL  merfber 

in  each  set.,   (9»)    1)068  this  sho¥  ho¥  1<s 
there  are  in    9?    (Yes-.  9.) 
,  Write : 

•  ,^2=9  9x1=9, 

t 

Give  anot'her  child  the    9,  cut-outs  and  ask  him  to 
show  how  many,  sets  he  can  make  'with    9  "  members  in 
each  set.    (1.)    Does  this' show  hew  <many  9's  there 
are  in   '9?      Ofes:    1.)  > 

Write:  *  *      *  / 


|=1  1X9-9! 

v  .    -  '  '  P 

Give  several  examples,  including  some  with  numbers  like 

8 


£,=  65.  and      "  ||  -  i- 


Help  .children  to  generalize:    If  any  number  is 
divided  by    1,    %he  quotient  is  that  number;    if  any  ■ 
v  number  is  divided  by  itself,  the' quotient  is    1.  , 

;  Pupil's  book,  pages    2k9     2^0:  Provide  f 

p^tctice  on  .the  ideas  presented  in^secetion  IX-3-* 


>  1 

Finding  Quotients 

-  ,  523 

*  • 

s 

.Find  n.  Use  multiplication  facts,  arrays,.^  subtraction. 

iT*  6  *  18 

1 

n  x  i  =  14  $ 

n  14 

n  -  T  ' 

* 

n  =     ^3  __  ' 

i 
» 

8  x  n  =  .24  . 

>  Y 

n  x  62  =  62  ' 
■  n  ~  62^  * 

. »  ■  _J_  . 

f 

n  =    3  >*  ,  , 

\ 

n  x  5-  =  45  '  , 

l'.x  n  =  "97,         '  < 

n  "  T      .        ..  : 

*  *  •  * 

97  */ 

n=T 
n  '  ..12 

2  x  n  =  18' 

,75  x  n  ■  .75' 

18      '     ,  \ 

n  75 

J     t  '  -  \ 
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Einding  Quotients 
'Fill  the  blanks. 


21 


L4-  >3 


50  . 
10"- 


s 


720 
2 


,12  ^ 


L6.  -V 


43 
43 


70  .  7 

10  "  ^77 


595 
1 


„  * 
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IX-l*.      Bational\  Numbers 


Objective;      To  build  the  concept  of  rational  number. 
«  ♦ 


2 


Vocabulary:    Rational  number,  fraction,  one  half.,  one 
third,  one  fourth,  etc,  * 


Materials : 


Construction  paper  with  heavy  markings 

>       »  -4. 
to  show  congruent  regions  as  indicated  in  text'. 

Commercial  or  teacher-made  fraction,  kit. 


Suggested  Procedure : 


Write  t  t; 


-( 


-   Jtfhat  number, is  this?    (^.),  When  we  write  *• 
£a  numeral,  a^bar  under  it,  and  attother  numeral 
„  -      ^belov-the  bar,  we  "call  this  expression  .  a 


tstfate  p'n  the 'chalkbo^'d^  * 


T  ;*  V 


The  fr^cfion        (read  eig}|8§Wves)  names^tlje,     %  / 


number  whicR  is  the  result ''of  dividing  ^8  '  by 
What  is  another  name  for  this  rfumbejf? 

The  fraction  ^  (read  four-halves )$^. another  ' 
name  for-  vhat  number?  (2). 

2  IT 

The  fraction    ^  (read  two-ha3^es)^£s  another' 


name  fortwhat  number?-  (l) , 
1 

1 


Write  the  fraction   ^   but  do  not  read  it  aloud. 


•vs. ; 
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What  'would  this  mean  to  you?1  (One  divided' 

s  Q 


by»two. )    If  we  want  to  show  what  £ 


is, 


we  can  partition  a  set  of    8    members  into 

2    equivalent  sub&ets  and  find  that  each 

subset  has    h   member*?.    To    find  ouUwhat 

♦ 

'      is,    we  do  the  same  thing,  only  we  start 
with  a  set;  of  U 


a  2 
members.    For   x   we  start 


with  a  set  of  *  2  members.  What  set  will  ' 
we  start  with  io  find  out  what  'l  divided 
by    2    is?    (A  set  of    1  member.) 

s 

Show  a  piece  of  paper. and  ask  how  it'  could  be  shared 
by  -2  -people.    (Fold  it  in  t)ie  middle  and* give 
each  child    1*  piece.) 

—     We'll  fol&  it/. so  you  can  3ee  what^each 
person  would  get  if  we  cut  it  in  two. 
When  you  name  one  of  *  these  pieces,  what  do 
 you  usually  call  it?    (One  half.) 


Write  o 


1 
2* 


1 


How'many  halves  are  there  in    1  \*gfece/of 
paper*?    j[2.)  %  \ 

#  Write~~|  +  |  =  | .    (Show  the  folded  paper  and  point 

to  first  one  half *and  then  the  other. ) 

What  is  another  name  -for  this  number? 

2  * 
(Point  to   -X.     Answer:  1.) 

y  ( 

S 

And  if  we  have  '2    halves    (Unfold  paper 
and  display  it.)>  do  we  haVe    1    sheet  of 
paper1?    (Yes.)    If  these  pieces  were,  not 
_Jbhe  same  si^e^  could  we  call  them  halves? 
(No.')     /      -    ■    V         "  ' 
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If  we  split  one  thing  into  more  than  g 
♦    pieces,  could -we  call  each  piece  one  half 
of  it?:  (No.) 


Write:   ±.         ^        '  '  . 

What  would  'this 'mean^tp  you?    (One  divided 
by  three.)    What  would  this  fraction  describe? 
(-One  thing  split  into'  "3    congruent  pieces.)  - 
The  fraction  names  a  number.-  What  did  - 

we  just  call  this  number? '  (One  divided  by 
w  three.) 

vWe  can  also  call  this  number    one  third.  How' 
many  thirds  are  there  in    1?    (3.)       ^  "~ 
What  is    3    iiyided  by    3?    (Write'  |.  ' 

Answer:    «1.)    When  we>$ay  "three  thirds" 
^_   1 

or  "3  divided  by  3,"    what  number  are  we 
talking  about?    (The  number  1.) 
Continue  with  the  fract-ions   p    ^,    ^,  and 
/  yj}9    each  time  asking  how  many  of  them  it  would  taKe 
to. make- 1.  etc.  * 

*>  Suppose,  instead  of' thinking  about-  splitting 
just    1    thing  into   2^  congruent  parts,  we 
think  about  splitting  one  s&t  of  things'  into 
2  '  equivalent  subsets.    Think  of  a  set  of 
members,    Jfhat  is,       of  4^-  (2.) 

Write   j   on  iJhe- board.  *>  f     *  f. 

We  can  write:    £  °^   ^        =  2.  ♦  ' 

*  Now  think^Qf  a  set  of   16  numbers. 

What  is    -  of    16?'  (8.)    .  ' 
What  is    16    divided  by.  2?  (8.) 

'  * ?*        We  write:   |  of-  16  =  ^|  A  8.  ■        *  W 

If  we  want  to t£8c§  one  third  insj^ewj:  0^  one 
w    *  half,  into  how  many  equivalent  subsets  would 


.we  part  it  ion  J;  he  set?  '  (3.°) 
%  ♦ 

532  v 
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■Jhink  of  a  set  of   12   members*  \ 

What  is-  \^  12?    (k.y  ,i 
3 


* 


We  would  write:-  |    of   12  =       a  ^. 


What  is    12    divided  "By    3?    ft.)  9  * 
uld  write:-  ^  o 
„    Give  more  exam^Les,  as  needed. 

Pupils  book,  page   251:      reinforces  these  ideas.  ' 


'«         • .  v.  » 


9 
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•  Show  *  shee"?  of  paper  folded  into  fourths.    Ask  into 
how .many  congruent  parts  it  has  been  divided.'  {U.) 
Ask  what^fraction  de'srcribes  eacW'of  these  parts.  (•%.)  ^ 

JIf  we  use  a  fraction  to  talk  about  some  of 
'  -  "      "the  parts /the  numeral  below  Jhe  bar  of  the  ^ 
fraction  tells  u£  how  many  congruent  parts 
.  the  region  has  been  divided  into.'    If  the 

£  numeral  below  the  bar  is  a"    6,  .  we  think  of 

a  region  that  has  been  divided  into  6- 
[  congruent. parts,  <3r,of  a  set  that  has  been 

.  r     )        partitioned  into    6  ^^livalent  subsets,  etc. 
'  If  we  want  to  think  about    1    of  tjie  cctagruent 

'  S  \  parts  of  a  region/ ve  write  a    1    above  the 
bar.    If  we  want,  to  think  about   2    of  the 
^  -  ^     .   parts ^  we  write  a    2    above- theater. 

'  '         Suppose  we  wan£  to  talk  about,  this  much  of 

■    '€his  sheet  of  paper.      (Write   J,)  '  ^  ^ 

t 

Have  a  child  point  to   3    of  the  sections  of  paper.  . 
'Display  of  her  regions.,  divided  into  thirds,  fourths/  { 
"  Sixths,,  and  eights,  and  have'  children  point  out  given _ 

fractional  parts:    §,    §/  £,  etc.    Mark  parts,  of  ' 
„  ,  '■  some  of  the  regions  and  have  children  write  the  fraction 

shown;       .  }  •    •  «♦ 

,  ■  ,  <*  « 

Use  two  sneets  of  paper,  each  divided  into  three  con- 
v'  gruent  parts.  /  N  ' 

^  Suppose  we  think,' of  trying  to  divide  these 
two  pieces  ,bf  paper  so  that  *  3  children 
^an  shareythem^    What  could  we  do? 


53.5 


If  children  are  hesitant,  s ingest  letting  each  child 
take    1    of  the  congruent  parts  of •  each  piece* 


B's 

C's 

/ 

Afs 

"  3*s  , 

C»s 

par£ 

part 

1      j  1 

part 

-cart 

*part  ' 

■  part* 

Cut  the'pap^r  into  thirds,  and  show  that  each  child's  , 
snare  vill  be  two  zhttds  of*' one  sheet  of  vaper\   I 

Write    -  =-twq  thirds,  and  read  this.  "Two  divided 

3      C  •  l     *    *  ■    .       .  . 

"by  three  is  two  thirds r" 

tfrite  on  the  coai»d*a  variety  of  .fractions  of  the  sort' 

considerecWfio  far,  such  as  "  ^ 

1     2''j    *      8     1     £     I  5 

2'   ,2%  2'.    2'"   3'    y    %\    6'    <exc#  f 

Does  each  of  these  fractions  r.^ze  a  nunber?- 

(Yes^J.   In  each  or  these  fractions  do  the 
*• 

numerals'  above  .and  be.Iow  the  bar  ns^se  whole  . 

numbers?  '  (Yes.)    Zteibers  vhich  can  be  nased  ' 

b^  such  fractions  are  called  rational  numbers* 
'      *  /     t%  ^   —  

-Can  you  think  of  a  simpler  name*  for1  the  * 

2  i 
rational  number   g  ?    (Yes:  "1"\) 

is  al  rational  number.    Can  you  think  of  a 

simpler  name  far  the^  rational  number*  . 

(Yes:    "2".)  For  the  rational  number  , 


2 
2 


?    (fes:  Are    2    and  k 


cotn 


rational  numbers?    (Yes.)'  Are  f£ll  whole 
numbers  rational  numbers?   '(Yes.)  * 
Pu£iJjs  Book,  -,page    252:       Remind  children  totrecbrd  \ 
^the  number  of  congruent  parts  in  the  unit  region  » 
belov  tfce  har,  and  above  the  bar 'how  many  of  the,  'parts 
are  shaded.  .  *  , 

Pupil's  Book 4  pa^e    253'-  25!;:  .  Children  are 

ring  jfrapiiohal  parts  of  sefcs^and  shade  fractional  parts 

of  regions*  '  *  *  *~  4 


Fractions  * 

Ring  the  part  of  the  set  shown  by  the  fraction. 


pOQ 
TO  OfO  •' 


5 
6 


2, 
3 


®x'xx 

/"x  XX 

A  '  'A 
A-  A, 
A  /A. 


i 

IX-5.      Rational  numbers  and  the  numfier  line 


Objective:     To  use  the  number  line  to  visualize 

some  of~thet  simplest  rational  numbers 
and  how  they  are  added. 


■  ✓ 


Vocabulary^    {$0  new  words.) 


Materials :     Number  line  on  chalkboard,  with    1  foot 

<  t 
. segments ; between  "Doints  marked. 


Suggested  -procedure.: 


•1 


Review  ideas  about  the  number  line:  t  it  goes  on  and 
on  in  both  directions;  every  whole  'number  has  a  place 
on  the  number  line*;  it  is  the  same  distance  from,  2 
to    3    as  ^roa   0  -  to    1  ■  or    from   98-  to   99,  ' 
etc.    After  the  first  few  numerals,    0,  1,  2,  3,"  etp. 
nave  oeen  written  below  their  points  on  the  ,number 
line,  explain  that  underneath  these  you  are  going  to 
show  some  of  the  other  names  for  these  same  numbers. 

4 

Let's  write  another  name  "^or  the  number  1. 

Jne  know*  that  the  dumber   §    is  the  same  as 

the  number    1.    We  also  know  that    x    is  the 

*    '        *  6 
same  number  as*  2    and  that    ~    is  the  same 

d.  > 

as  3, 
I 


54Q  , 


A. 


Label  points  as  shown  below: 

 — m  *s  ■       •   ■  ^— #  r-^» 


0  ' 


■  2  h     *  6 

2      •   *        2  •  2 

£  '  I  2 

We  see  where  to  write  ^  because    ^.  is 

another  name  for    1,    Whe*re  would  go? 
(Halfway  between    0    and   1.)  . 

*  / 
Make  a  paper  model  of  the  unit  segment,  fold  it  in 
half,  and  mark  the  point  between-   0    and    1,  labeling 

it   |.  '  j  . 

We  ha^e   |,    |   and  %hep  a  big  jump  to 

k  *  -      2  h 

>2     What  should  go  between   ^   and  2? 

(|)    (Mark  it.)*  ,  % 

%  What  goes  between  v|   and  *  |?    (|.    Mark  it.) 

1  2~ 

So  we  can  take  half  jumps  from  ^   to  ^ 

»       Could  we  'go  on  .taking  half1  jumps?  (Yes.) 

»       *  "  20 

/  •    Is  there  a  point  we  could  label  .  -g?  .  (Yes.  10. 

f 

Is  there  a  point  we  could  label   ^p?  j[Yes^) 

'Lead  children* to  see  that  for  each  half  jump. from 
right  to  left  along  the  number  line,  the  number  of 
halves  becomes  one  less,  and'  that  it  fijs  in  with 

this  if  '  0    is  named    "|tt.  ^       :  , ' 


>  .'V 


We  have  used*  the  number  line  to  help  -us  add 
whole  numbers.  *Can  we  use  It  to  help  us  add 
\halves?  ♦ 


Write:   §  +|  = 


Have  the  child,  draw  arrows  to  show  half  jynnps^on  the 
number  line,    dbserve  that    2   half  jurapsv  means  that 

he  stops  at   g   or    1.    Remind  the  children  that,' 

they  have^  already  seen  the  same  result  when  they  looked 

at  congruent  regions,  as  illustrated  with  a  piece 

pf  paper  in  the  previous,  lesson.    Write  other  ex- 

^2         •                 1  *. 
amples,    like:       +  £  =  ,    1  +  •*>  ,  etc. 

When  children' ;se  em  to -understand  that  halves  have 

a  place  on  the  number  line  and  can  be  added,  go  on  * 

to  -fourths.  . 

*  t 

Since  to  could  fibark  ft  point  half-way  between*  0  and 
1,   -do  you  think  we  could  mark  a  point  half-way  *  between 

0   and   |?  '(Yes.) 

Ask  for  suggestions  about  how  to  find  the  half-way  mark. 
Use  the  model  of  th£  segment  used  to  find   \/  and 

-fold  the  folded  paper  again.    Mark  the  point  midway 

1  '         '  * 

between   0  .  'and.  £ .    Ask  what  the  number  of  that  point 

would  be.    Unfold  the  paper  model  to  show  that  yoi* 
-have  used    1    of  the    k    congruent  parts  of  .the  model, 

or,  J   of  it.        v      .  ,  4 

'  Develop  the  idea  that  the  model    (-|)    can  be  laid  off 

to  the  'right  on  the  number  line  as  oTten  as  we  please. 
* 

IJark  .points  and  discuss  the  fact  that  each  successive 
point  is  one  more  fourth  of  a  unit  segment  to  the  1 
rights  *  x 
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Label  points: 


v- 


*    r  o       1       2        i       1       1  is 

2  2,2  2  2  2  2s 

0     1    2*    3    k      5     67     8     9    10   11  12 

Children  should  observe  that  the  number.  ^    is  indeed 

found*  to  be  the  number    1,    that%  ^    is    2,    and  that 

12  2*6  10  •         ^  • 

-jj-    is    3.    Ask  what    p*         and  are.s 

/I     1     1  )  ■ 

2}    2*    2'  •  •  • ' 

Have  the  children  add,  using  fourths,  as  you  dld^vitji 
halves.    Lead  to  discussion  of  thirds  on  the  number 
line  by  having    1    renamed  as  Fold  a  model  segment 

in  thirds,  mark  points,  and  label  them  as  before. 


0  1         2  3         i         1  •  £ 

2  2  2  2  2        *  2%  ^2 

0     l     2 '    3   U     5     6   7     8     9   10  11  12 

it  it  it  u  ¥  ¥  ?  rr 

0.123^56,78  9 
333333333  3 


Help  children  to  generalize:    A  rational  number  has 
a  place  on  the  number  line,  and  rational  numbers  have 
many  names.      •  < 
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.  Faffilts  book,  pages    255  -  256:  These>?pages 
will  probably  require  considerable  supervision. 
Children  are  first  to  write  numerals  above  .the  bar, 
for  each  ratldrial  number,  and  then  to  draw  arrows 
to  show  the  sums  indicated.  ^ 

Pupil fs  book,  page  25$:  Extends^the^  idea  of  ' rational 
numbers  on  the* number  line  to  sixths.  -  . 


the  Number  Line 


*2 


*  1 
2 


4- 
2 


3 
2 


2 
2 


2 


3 
2 


7 
2 


4 

<f 
2 


f 
2 


5 


3  3 

Name  points  to  show  halves.  .Show  the  sum  of  ^  and  £  * 


2  ♦  2. 
2  2- 


3 


-  ^2- 

0       /       %■      3*  '  t 
2      2.      2  .  -  2    .  2 

\  4  4  4  4  4  4  -4  4  4  4  4  4  4  i  4  4  4  4  4  4 


^jame  points  fo-show  halves  and  fourths.  - 


2  +  2  -  £1 
4  +  4  "ry 


9 

ERIC 
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The  Number  Line  •** 


d 


o 


L         3    4  V  S  &    7  •  $  -9  '  /o'  II    i<h  ' 

3     3     3.'  3     3     3*3     3     3     3.3*3  3 


Name  points  to  show  thirds. 

■ .  •  r 


3  +\3 


0    I  4   f  6    7    *    f/j?/l   13-  IJ<*  /f  If  /J> 

6    6    6    6  ,  ,6    6  6   ,6    6    6^  6    6»  6  6    6    6  .6 

t  *  •  —  / 

•    s  r 

Name  points  to  show  thirds  and  sixths.  •  ?  +  6  *  ^       1  - 

ERjC-  -  Z'   546  /  '  ■•  — 


/  - 


o   -  /  --r  /  *    z    <?  •  '/  ,  .  4.. 

3         5'       3         3         3         3         3         3         3         /  *^ 


P' Won  ol  rKlt!    ^  '»  the 

far  ^^"Sssft Hi,w^  i 


